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MMCbMO B PEJAKIHIO 


B Ne 6 Toma 118, crp. 1121 storo xypHama 3a 1958 rox Oba onyOMKOBaHi 
Hama cratea (JI. AnbmMamu, HU. Oensbmepu u A. Tang) 
8 KOTOPOM MbI COOOULMH, YTO MpH DeHcTBHM TWua3s0MeTaHa B SPHPHOM pacTBopt 
Ha XJIOPHCTbIM, COOTBETCTBEHHO OPOMHCTHIM, aJIIOMHHHH MO/yialoTcA rasonyy 
MeTHJIbHbI€ IIPOH3BOJHbIe aJIIOMHMHHA MO cxemMe? . 


AlX3-+-8CH 2= Nop. > Al (CH2X)3 + 3Ne 
eeu Gxz (X£=!Cl, Br.t 


IIpu qambHelitiem HucceqOBaHHH 3TH pe3ybTATbI He NOATBepAMANCb. BeujecTBc} 
c T. ma. 32—33°, neperonstoujeeca mpu 108—109°/1,5 mm u BellecTBO CT. M.|) 
47—48°, meperonstoumeeca mpu. 113—120°/0,7. mM, mpuHHATBIe HaMH COOTBET-} 
cTBeHHO 3a Al(CH.Cl), u Al(CH,Br)3, B qeHcTBHTebHOCTH MpedcTaBAIOT COOK 


3(PUPHbIe KOMIMI€KCbI XJIOPHCTOrTO HM OpoMUCTOrO aJIIOMHHHS: 


— 


2 AlsCl¢2(CgH5)20¢¢ AleBre2(CaHs)20, 


yoke M3BecTHbIe BeulecTBa (!,”). Touku nmaBseHHA UX NO JHTepaTyPHbIM JaHHbiM 
cOBMamaoT c RaliMMu. OgHako B wHTepatype (7) OTMe¥aOCb, 4YTO KOMMIeKC 
Mp meperonke pa3araetca. Hamm HaOOeHHA MpOTMBOPeyaT STOMY, TaK 
KaK KOMMJICKCbI XOPOUWIO MeperoHAOTCAH MpH rayOOKOM BaKyyMe B TOKe OUH- 
Wle€HHOrO OT KHCMOposa cyxoro a3ora. 


Haltgeno %: C 22,68; 23,00; H 4,53; 4,95; AI 12,60; 12,98; Cl 52,01; 51,65 - 


AlsCleCgHo Oe ButuncteHo %: C 23,15; lab Vane Al 13,00; Clenle22 | 
Haittneno %:C 14,09; 13,76; H 2,7); 2,80; \18,09; 8,15;Br 69,85; 70,05: 
AleBreCgHa,02. Baruucmeno %: C14, 10; H 2,99 Ne gil Br 70,32 


UHTMPOBAHHASA JIATEPATYPA 


1Y, Tomac, Be3soqupli Xopucrpltt amioMMHuit B OpraHMuecKol xumuu, VJ, 1949, 
etp. 60. * W. Plotnikow, Chem. Zbl., 2, 133 (1907); Chem. Zbl., 1, 492 (1909). 


Jl. Anobmawuu 
H. Peromepu 
A. Taxy 
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MATEMATHKA 


JI. M. PUTYCKHH 


NOJIYPPYNNb! WH KOJIbBILA JIMHERHbIX MPEOBPAZOBAHHH 
(ITpedcmaeazeno “axademuxom A. H. Maaoueeoim 25 IV 1959) 


|| B wactosmeH 3aMeTKe H3JIOx%KeHLI HEKOTOpble pe3yJIbTAaTbI O Mowyrpynmax 
*uHeHHEIX MpeoG6pasoBaHuhH. Mertobl TeopHu. moJyrpynn MpwMenswTca MA 
BYYCHHA KOJelL JiMHeHHbIX MpeoOpa3s0BaHuh uM aOCTpaKTHbIX KOvletl. OcHOB- 
SIM allapaTOM.ABJIACTCA MCMOJb3OBaHHe CBOMCTB BMOJIHE MpocTbIX UeaJoB 
VVYIbTHNJIMKATHBHOH NOJyrpynnbl KOubila. 

1. Ilyerb A = (F, A)—F-npoctpanctBo Hay HeKoToppiM Tesiom F; A* —co- 
paxkeHHOe emy mpoctpaucTBo (/); P(F, A)—koubllo Bcex 9HLOMOpPHu3M0B 
WpoctpanctBa A; F,(F, A)—noyKombyuo P(F, A), cocTosujee U3  BCeXx 
4HLOMOpvH3MOB poctpaHcTtBa A B CBOH KOHC4YHOMepHbIe MosNpoctpan- 
TBa. 
|| Juin sro6pix x€ A, f€ A* 3sHauenne cbopmpr f B TOUKe x («cKasIApHoOe Mpo- 
csBefeHHe») OyweM oOGo3HauaTb vepes [x, f]. Ilyctb a—nonysuHehHoe mpe- 
KOpasoBaHHe mpocrpancipa A =(F, A) ua B =(H, B) taxoe, uTo (Ax) a= 

Ad-(xa) AA mo6brx' hE F, x€ A, roe b— u3zomopdu3sm Tena F na Teo H. 
epe3 a” 0603HauUHM OHO3HAUHO OMpeyesieHHOe MOMYAHHeEHHOe mpeoOpa3soBa- 
fue mpoctpauctpa A” ua 8B", yqopnerBopsiomee mpu modnrx x€ A, fe A* 
vesoBuio [xa, fa*] =[x, f]>. AnanorugHo faa aHqomopdhu3ma: c€P(F, A) 
hepe3 c’ o603HauHM 9HOMOpdu3M MpocTpaucTBa A”, yOB/eTBOpAIOWNH mpu 
1o0nrx x6 A, f€ A* ycenosuto [xc, fc") = [x, f] (*). 

MyabTunauKaTuBHylo Mosyrpynmy mpon3sBoibHoro Kouba C Oynem o6o- 
sHauaTb uepes mC. Ecun S — nognouyrpynna mC, TO yepe3 pS o6o3Ha4uHM 
noxKombyo C, MOPOrKMeHHOe nowyrpynnou S. 

_ 2. Ilyctb A} —nognpoctpasctso A*, yfoBJeTBopstonjee yCJIOBHIO: LA 


KaxK MOTO x€A\0 Halijerca Takai dopma f€A}, uto [x, f]4-0. Uepes 
P(F, A, A}) o6osHau4M moyKombyoO Kouba P(F, "A), cocTosllee H3 BCeX 
sHLoMoppusmop cE P(F, A), ana KoToppix AicE A, uepes (E, A, Aj) — 
MHOMKeCTBO, COCTOaIee U3 HyJIA HM BCeX 2HLOMopdusmoB cE P(F, A, A)), 


oTOOpaxkarollux mpoctpaHcTBo A B ero OMHOMepHble MOAMPOCTpaHcrTBa. 

_ Kaxjomy ofHoMepHomy mognpoctpanctBy A, mpocrpanctBa A B3aNMHO- 
OMHO3HAYUHO COMOCTABHM HeKOTOPbIli HHeKC x, OHOMeEPHOMY NMosmpocTpaHcTBy 
A; A* — vunexc i. BriOepem mponsBoJIbHO MO OAHOMy HeHyJIeBOMy 9J1eMeH- 


ry &. CA,,, [7 € A,. 

Teopema 1. (F, A, A}) seanemca enoane npocmoi noayepynnot nad 
mF C onpedenstowmeti mampuuett py: = (ex, fil (°)- 

Bce nowyrpynnpr (fF, A, Aj) sBaaiorca mpaBbIMH UeaJamMu Nowlyrpynnpl 
mP(F, A). (F, A, Aj) aBaaeTca e2MHCTBeHHLIM MHHMMaJIbHbIM JBYCTOPOHHHM 
uneasioM nosyrpynnpl mP (F, A, A’). p(F, A, Aj) = Po(F, A)NP(F, A, A)). 
Ecau r(A) (paur mpoctpanHctBa A) KOHe¥eH, TO efHHCTBeEHHOM Nowyrpynnon 
(F, A, A‘) apaaerca nonyrpynna (fF, A, A*) Bcex 2HqomopdusMos mpocTpan- 
sTBa A B CZOH OMHOMePHble MoOAMpocTpaHcTBa. 
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Hi 
3. Tlyctb a—novwysuneliHoe mpeo6pasosanve mpoctpauctBa A = (F, qt 


Ha B= (H, B). Oro6paxenne 


Sq 3 @ sa (Ser (Fe) ( 


Kouba P (H, B). : 

Teopema 2. Ioayepynnet K,=(F, A, Aj) u Ke = (H, B, B)) npur(A)> 
U30MOPgHbL mozda U MOAbKO Mozda, KOea CYyLeECMeyem MaKoe NoAYAUHELA))\; 
npeobpasoeanue a npocmpaxcmea A Ha B, umo Aja’ = B). Beakutt usomos 


Aja’ = B’; Ga = 9» moeda u moabKO mozda, Ko2da b = ha (hE F). 
Jloka3aTesIbCTBO OCHOBaHO Ha CJlelyfollev JIeMMe: 


2epynno. mF na mH; a u b— e3aumHo-OOHO3HaLHole Omobpancenua A na B 
A} xa B’ maxue, amo (xa, fb] = [x, flp npu awbox x A, FE A}. Toeda 
sennemca u3zs0mopq~u3smom mera F na meao H, a— noayaunetinoim npeob pas0e 
Huem npocmpaxtcmea A na B; fb = fa" Ona awbot gopmet f € Aj. 

4. Cpequ cmencrsui Teopempt 2 OTMeTHM cCuJlejlyioulHe mpejiOxKeHH 
Ilyctb Sg un Sg —nognoayrpynnsr mP(F, A) u mP(H, B), cofep2kalla 
cooTBetcTBeHHO (F, A, A}) u (H, B, Bi) B KayecTBe AByCTOPOHHHX Heaorl 

Teopema 3. Bcsakuli usomopdusm noayepynnot Sa Ha Sg umeem np’ 
r(A)>2 eud (1) u mooxem 6oimb COHO3HALHO NpodoAMeH OO u3s0M0pmUu3zMm 
Konbya P(F, A) na Koaoyo P(H, B). 

B wacTHocTH, ecaKut usomoppusm noayepynne (F, A, Aj) na (F, A, Aj 
Moncem OblmMbo OOKO3HALHO NpodoaHeH Oo aemomopdusma KoAoya P (F, A). 

O6osHauum uepes S,(F, A) MHOMwKeCTBO BCeX TAaKHX 5H loMoptbu3Mol 
a€P(F, A), uro r(Aa) <v, rae v— KOHeUHOe HIM OeCKOHeYHOe KapMHaJb 
Hoe uncsio. Ilyctp, qauee, (F, A, A‘) = SFA Meir saAs A): (F, A, A’) 
ABJIACTCA QBYCTOPOHHHM Hfeasiom nowyrpynnbt mP(F, A, A}) wu mpu KOHed 
HOM ¥ — TIpaBbIM HAeaiom nosyrpynnp mP (F, A). Upuy>r(A) (F, A, A})y= 
=mP(F, A, A). 

Teopema 4. Jloayepynni S,(F, A) u S,(H, B) usomopd@ue npt 
r(A) > 2 moeda u moroKo mozda, Kozda A usomopd@uo Bu wp=y. Beakul 
usomopdusm noayepynne: S,(F, A) na S,(H, B) umeem eud (1). 

J\1@ MpocrpawcTB KOHeYHOrO paHTa Teopema 4 joKasana B (3, *). Anaso 
THYHOE NPEMOREHHE MOXET OblTbh CPOPMYAMpoBaHO AA Nosyrpynn (F, A, A‘) 
{3 Teopembt 2 BbirekaeT HM pa Apyrux mpesoxenni 06 usomopdusmar 
MOJYrpynn HW KOJIel JMHeHAbIX MpeocOpas0BaHHlt H UX MpOMOMKeHHAX. 

5. B nowynpocTsix KOuIblaxX MMHUMAaJIbHble MpaBble HeaJbl KOJIeL, H TOUMbK¢ 
OHH ABJIAIOTCA MHHHM@JIbHBIMH TpaBbIMH WfeaslaMH UX MYJIbTHIMJMKAaTHBHBI) 
novlyrpynn. Orcioya BbITeKaeT CJleqylollat TeopeMa, pH oKasaTeJbcTBe 
KOTOPOH HCHOJIb30BaHbI CBOHCTBa NOJYrpynl C JIeBbIM Je JIeHHeM: 

Teopema 5. Ilycme C—noaynpocmoe Koasyo, codepocatee MUKUMAAD 
Holl npaeolilt udean A. Tozeda K=C-A seanemca enoavne npocmbim udeaaos 
noayepynne: mC. Kascdoe us mxoscecme (G, ik) K (?) seanemca nodKoasyoa 
Konoya C. 

Psa MpMBeWeHHbIX HW2Ke TEOPeM YKa3bIBae€T Ha SHAYeHHE KOVIeIL 9HLOMOP 
(pu3smMos P(F, A, A’) B OOUleH TeEOpHH KOWIeL. 

Teopema 6. JIycme C —noaynpocmoe Koaoyo, codepoaiuee munumard 
Holt npasout udean A. Ecau npaéoii annyaamop mxoscecmea A paeen 0, mi 
A seanemca F-npocmpancmeom Had neKomopoim meaom F u cywyecmeyen 


/ 
J ‘ 


f 


}moppuam ~ Konya C @ neKomopoe Koaoyo P(F, A, Ay npurem 
(CAe=(F, A, A), p(CHA)@= DF, A, A’). 


i 

Teopema 7. [Tycme K —enoane npocmott udean noayepynne: mC, co- 
HCALUUUCA BO BCAKOM HEHYAeGOM OeycmopoHHem udeare Koroya C. Cywecmeyer 
ymMoppusm ~ KoAabya C 6 HeKOmopoe Konroyo P(F, A, A’), npuswem Ky = 
N(F, A, Al), BKp=B(F, A, Al). 
| SamerwM, 4TO JOKasaTeJIbcTBO Teopem 6 u 7 MpoBeweHO MeTO,aMU TeO- 
4 mosyrpynn, 6e3 ucnowb30BaHHA semMbl [lypa. 
6. O6osnauuM uepes R, Kmacc BCeX MPOCTHIX KOE, ComepxKajHxX MHHH- 
JIbHBIG NeBbli WIM Mpapbli ufean, uepes R,—ksacc Bcex TaKHx Kouer C, 
©) mC cOJepxKHT IVIOTHO BuowKeHHBI (7,5) BnomHe mpocTod Hear 
! . 
Teopema 8. Ja” moezo umo6ei Koaoyo C 6b120 usomopHO HeKOMopomy 
aoyy P(F, A, A}) (cm. n. 2), neoOxodumo u Oocmamouno, umobel C ES. 


| Teopema 9. J[na moezo umobe Koasyo C 6ela0 us0mopqHo HeKamopomy 
Aeyy P(F, A, Aj), HeoOxodumo u OocmamounHo, umobe C ER. 


Teopema 10. Koasyo C moeda u moabKo moeda usomopqbHo HeKomopomy 
Abyy Py(F, A) (cm. n. 1), Koeda CER, u C ne u3z0mopqbno nukaxomy cob- 
BeHHOMY Npaeomy udeaAy npocmoeo Koaoya C’. 

| Teopema 11. Koaeyo C moeda u morbKo moeda uz0mopqbno HeKomopomy 
baouy P(F, A) (cm. n. 1), Ko2eda CE, u K(C) ne u30mopqbuo HuKaKkomy 
OcméeHHomy npasomy udeaay noayepynne K (C’) Koaoga C’ Kaacca Rp. 
Teopema 12. Jax mozo 4umo6bel Konrsyo C O6elnz0 u3s0mopq@HO KoOAoyYy 
'(F, A), Heo6xodumo u Oocmamouno, umobet mC codepscana NAOMHO BAodceH- 
Iti udean, u3z0mopqdxHolti mP, (F, A). 

Teopema 13. J[za mozo umo6bv Konoyo C 6ota0 us0mopqdxo KoAouYy 
(F, A), 20e A— nexomopoe npocmpancmBo KoHeuHO20 paHea, HeobxOOUMO LL 
cmamo4uno, umobet C Oolao npocmbtm KOAbYOM KAAQCCA Ro. 

| Buyrpenuue xapakTepHCTHKH KOJIell S4Q0MOpdusMoB, MpHBeeHHbIe B TeO- 
remax 1O—13, oTHUHbDI OT XapaKTePHCTHK 9THX KOJIell, MpeJO#KeHHBIX 
Mer aicaniou (2). 

7. Kouwpuo C Ha3pipaeTCA KOJIbIIOM C @JMHCTBEHHbIM CJIO*KeHHEM (*), eCIH 
(CAKHH U30MOphH3M Mosyrpynnbt mC Ha Nosyrpynny mC’ saBsseTca H380MOp- 
/u3MOM KosIbIla C Ha Koubio C’. V3 Teopem 3 u 7 culeqyer: 

Teopema 14. Ecau noayepynna mC codepocum coOcmeeHnoltl enoane 
bpocmott udean, exodsumult 60 ecaKkul ee nenyneeoti udean, mo C abanemcn 
tonbuom C eCOUHCMBEHHLM CAODCEHUEM. 

i) B aactHoctu, npu r(A)>2 ece xonsya P(F, A, Aj), P(F, A), 
D(F, A, Al), Po(F, A) aeasiomcn Koabyamu c edUNcmeeHHolM CAODCEHUEM 


| 23rum, coOcTBeHHO, H OObACHAeTCA TOT qaKT, uTo Teopemp! 9, 11 u 12 
ae TOJIbKO B TEPMHHAX MYJIbTHMJIHKATHBHBIX MOJYrpynm cooT- 


ETCTBYIOMHX KOVICL. 
| 8. Tlommuoxectso NCP (F, A) Ha3piBaeTca -KpaTHO TpaHSHTHBHBIM (°), 
bean JIA JKOObIX JIMHeHHO He3aBHCHMbIX TOYEK xX, Xg,-..,%n€A HW sOObIX 
1 Yor+ ++) Yn€A Halifetca TakoH 2HROMopusM cé Nie GO X70 beak, 
,...,). 1-rTpaH3HTHBHOe MHOxecTBO N HasbIBaeTCA MPOCTO TpaH3HTHBHBIM. 
Teopema 15. Iycmb n— awboe Koneunoe aucao, ne npesocxodawee r (A). 
oayepynna (F, A, Aj)ny1 n-KpamHo mpansumuena (cM. Nn. 4). 
| Teopema 16. Bcaxan Oeaodet mpaxsumueHan nodnoayepynna noay- 
epynno. mP,(F, A) codepocum OeycmopoxHut udeaa, ABARIOWULICA MpaHsu- 
mueHoli nodnoayepynnoti noayepynnot (F, A, A‘). Bcakaa mpan3sumuenan 
noOnoayepynna noayepynne (F, A, A’) Aeanemca ee BNOANE Npocmblm NpaésELm 
UOCANOM. 
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Ortcioga ‘crenyer: i 
Teopema 17. Koasyo p(F, A, Aj) n-Kpamxo mpaxsumueHo npu Ay 
bom n<1(A). Beakoe Oeascdet mpansumusHoe nodKoasyo CS Po(F, A) 
enadaem c odxum us Korey p(F, A, A). 
Bmecte c Teopemoli 8 s3To naer u3BecTHblit”pesybrat JKeKoOcoua (| 
BCAKOe MpOcToe KOMbILO, COsepxKalllee MHHHMAJbHbIM sMeBbI Hea, U3OMOP} 
HO HEKOTOPOMY JBaxKbI TpaH3HTHBHOMY NOAKONbIy Kosbila Po(F, A). | 
Teopema 18. Beakoe mpansumuenoe nodKoasyo Konoya Po(F, A) 5} 
asemca npocmoim. | 
AxvanoruuHbiit pe3yibTaT JIA BaxXbl TPpaH3HTHBHBIX KOJel, Moy} 
JIKexo6couom (8). 
Teopema 19. Ecau r(A)—npocmoe uucao u C — mpan3umuénoe No} 
Koneyo P(F, A), mo au6o C sensemca meaom, au6o C = P(F, A). 


BopoumMoBcKu TropHO-MeTauy pruueckHit Tlocrynus10 


MHCTUTYT 8 1V 1959 | 


UMTHPOBAHHASA JIATEPATYPA 
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¢ Ku H, Matem. cOopu., 47 (89), 1 155 (1959). ® E. A. Xaae3os, JAH, 96, Ne 2, 2 
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5 E. C. Ji anmuu, Teopua nonyrpynn, M., 1959. ® K.G. Wolfson, Am. J. Mau 
75, Ne 2, 358 (1953). * R. E. Johnson, Proc. Am. Math. Soc., 9, Ne 1, 57 (1958 
8 N. Jacobson, Trans. Am. Math. Soc., 57, Ne 2, 228 (1945). - 
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Jloxxann Akayemun nayr CCCP 
1959. Tom 127, Ni 6 


MATEMATHKA 


B. EPOXHH 


| TEOPHM KOH®OPMHbIX H KBASHKOH®OPMHBIX OTOBPA)KEHUM 
| MHOPOCBSASHBIX OBJIACTEN 


( TIpedemaeaeno axademuxom A, H. Konmozoposoim 29 IV 1959) — 


(il. Teopema 1. JTycmp D—npouseononan odHoAucmMHaA n-censHan 
viacib §=pacilupeXHHou naockocmu KomNaeKcHO2zo nepemeHHoeo 2. Ilycmo 
= [ (z) —npouseonrvnoe oOHOAUCMHOe KONMopmHOe OMmOOpazcteHue Obzacmu D 
G-naockocms. Bceeda mowHo mak natimu n Kondopmxelx omobparcenuti 
= fr (Ce) (Rk = 1, 2,. ; 6, =2, ©, =C) nexomopurx odHocessHolx o6.2a- 
vet, 4mo ucxodHoe ey npeOcmaeasemcaA Kak cynepno3suyua 


f (2) = fn (fo (. - - (fr (2) - - -))- (1) 


NOU = 3MOM MOIKHO NpouseoAbHO YynopAOOUUMS e2panuuHole KOHMuUHYYMoL 
uw» Cy,.--,Cp 0O2acmu D u nompeboeams, umobor npu Kasxcdom k omobpa- 
penue Ce = fe (Ce) Oolno KonGopmHoim uU OOHOAUCMHOIM 6 OOHOCEASHOIL OOAQ- 
mu Dp1,r, Codepscatyeti obnacmb Dp, = fr1(..-(f1(D))...) u oepanuuen- 
ba KonmunyyMoM Cr4,k = feral... (f1(Cz))-. -) (Coy = Cy, Dy) =D). Toeda 
nsnomcenue (1) onpedenaemca eOuHnCMecHHbimM OOpas0m C mo4KOCMbIO OO Npo- 
LOCYMOLHOLX OPOOHO-AUHEeLHbLX NOOCMAHKOGOK. 

SameTuM, 4TO B paOoTax (1%) AA HeEKOTOPBIX BaxKHeHWINX KAaHOHMYeCKUX 
DHPOPMHBIX OTOOPaxKeHHH KOHEUHOCBASHBIX OOJIacTeH Obl HaleHbl HTepa- 
OHHbIe€ MPpOMeCcchl, CBOAAULHe OTOOparKeHHe K OeCKOHEUHOKPaTHOH cynepno- 
HMM OTOOpaxKeHHH OMHOCBA3HBIX OOsacTeH. SIcHo, uTOo Teopema 1 cama no 
Oe He YMaJIAeT IeCHHOCTH 3THX Pe3YJIbTATOB, JIMUIb JONOJIHAA UX C NpHH- 
MMWAaIbHOH CTOPOHLI; OHAaKO Telepb BOSHHKAeCT HOBaA HHTepecHan Mmpobvlema: 
Jia OTOOpaxkeHHH Ha OCHOBHbI€C KaHOHHYeCKHe OONACTH HaHTM TakHe 9apdek- 
MBHbI€ MeTOMbl NOC/eNOBaTebHOrO ONpedeseHua OTOOpamenuh Cy = fr Cex) 
| mpeactapuenuu (1), KoTopple He TpeOoBasIM Obl ANPHOPHOFO 3HAHHA PesyVIb- 
AMpyfoulux oTOOpaxkeHHi. 

Ilo cyujectBy Teopema | ecTb npeqiomweunve O pa3qesieHHH ocoOeHHOCTeH 
jHANMTMYECKUX OMHOJIMCTHBIX (PyHKUHH, NPHYeM, KaK TaKOBaw, TeopeMa TOU- 
ad: KpaTHOCTb CyHepno3sHlnH Boodle HeJIb3A MOHH3HTb; OlarojlapaA STOMY 
eopeMa HaXOJHT MOJIe3HbIe MPHMeHEHHA B PasJIMYHbIX 9KCTPCMAJIDHBIX 3aayax. 

2. Ilpexme scero feo KacaeTcA BoMpoca O pasbICKaHHH Han Jly4lux 
B H€KOTOPOM ONpeseJIeHHOM cMbIcJe) Ccmoco6oB anmpoKcHMallHH B OOULMX 
saccaxX aHaslMTHuecKkux cbyHkuHH. Hexotopbie oTHOCHIHeCA Clojla pe3yJb- 
aTbl cojlep»KaTca B 3aMeTKax (*°), rye Obll HCMOMb30BaH OAMH YaCTHBIl 
ayuai Teopemp |. Jia BpiBosa abHeEHWIMX PesyJbTaTOB, KOTOPble A U30%KY 

Wipyrom mecte, OyfeT cyllecTBeHHOH cJlelyromlaa Teopema 2, o6oOmatomaxz 
eopemy 1’ 3ameTKu (‘). 

PaccMOTpHM Ha 2Z-IIJIOCKOCTH MPOV3BOJIbHOe 3aMKHYTOe (BO3MOXKHO, He- 
~BA3sHOe) MHOxecTBO E. Ilyctb D, (v= 1, 2,...) — O6acTH cMexkKHOCTU MHO- 
KecTBa E£. ByjemM paccmMaTpuBaTb pagJiHunbie o6actu G, cofepxaulue E. 
Ppaumiy o6actu G o6o3sHayaem uepes I’. Monaraem Py =T (\ D,. Mp na- 
bIBAeM OGOIaCTb G 39MEMEHTAPHOH OKPeCTHOCTbIO MHOKeCTBa F, 
3ciH BCe MHOx«KecTBA I’, CBASHHI. 
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Qnementapuylo OKpecTHocTb G’ MHOxecTBa E Ha3OBeM KaHOHH YeCK |) 

OKPeCTHOCTbIO, eCJIM JIA Kaxgoro y, Mp KoTOpoM I’, HeMycTO, CyMlecTBy 

Takada TOuKa 2,€D, (BO3MOXHO z,= oo), ¥TO I’, sBIAeTCH HEKOTOPOM JIHHH 
ypOBHA rapMoHMuecKolt dyHKunn [puna gp,(z, 2v) B oOnacTu D, *. 


acecmea E mootHo KOHM@OPMHO U OOHOAUCMHO NpeocOpas0eamb 6 KAHOHULECK,} 


i 
okpecmxocms G' mxHoscecmea E’, noayuaroujeeoca Kak o6pas E npu_amom ¢ 
npeobpasoeanuu. Takoe omoOpascenue eOuncmeeHHo c mouxocmeto Oo opoan 
AUHeUHOZO. N'Y 

3. YkaxKem elle Ha HeKOTOpble (pakTbI, KOTOpbIe TMosyualoTCA C MOMOUL 
Teopemp! 1. 

O6o3HayeHus: mod (G)—Mofxyib ABycBa3HOH OO/lacTH G, paBHbIA OTE) 


WWCHHIO pasMyCOB f2/f; KONbIUa fy <|Z| <2, KOHCPOPMHO 9KBHBAaJIEHTHOTO 


c(E) — emkocTb orpaHvwueHHoro 3aMKHyTOrOo MHoxkecTBa E; M — 3ambikaH 
muoxectBa M; S,—xpyr |z| <r. | 
Teopema 3. JTycmo f(z) —oepanusenHan ananumuueckan PYyHKyi 
6. Kpyee S;. Eciu CUAS,)) = lo moc (Sa) ton le 7 
Orciofa Cc MOMOUbIO TeopembI 1, MpHMeHeHHOH K OTOOpaxeHHiIo G 
KOJbILO, CleLyer: | 
Teopema 4. J[Jva ecaxoli Konewnoli OeycensHoli obzacmu G, oepanue) 
Holi KoHmunyymamu T u K (6newaAut Konmunyym T), umeem 
e(f) 4 
mod (G) a e(K) ° ! 
Teopema 4 mosBoisdeT JaTb MpocToe HOBOe OKAasaTeJIbCTBO CJlexyoOUlel) 
BaxKHOrO mpHHwuna Ipetia: | 
Ecau us Oanxot odxocessHoli obz2acmu B eolopocumb npouséoAonott eH} 
mpenHuti Konmunyym C, He pasdensroiuti Bu codepxcatumuti mouku 2, uU 2) 
mo Oaa ocmaewetica Oeycea3sHou oOaacmu G noayuum ent 


mod (G) <e**” Oh AB (x 25) : 


( 20e hg (21, 22) — eunepOoauueckoe paccmosnue 6 OOaacmu B mexmdy 2, u 2 


ra 


K (Vi—?) pes dx 
PEN EAS se) | Vd SS) ; 


eaemca, Koeda C — dyed [21,%Z,] 2eodesuueckoll AUHUU 6 CmbICAe eunepboanu4 
cKou mempuku 6 oOnacmu B. 

Ja Roka3aTesbeTBa Mpunwuna Mpétura RocTaTOuHO OTOOpasHTb KOHCOpME 
oOsacTb B wa Tako 9/IMMC, YTOObI TOUKH Z,, 2, MepellmH B oKycH, u 3 
TeM IIPHM€HHTb Teopemy 4, YU4UHTbIBAA Tak%KE, UYTO CMKOCTb BCAKOFO KOHTI 
HyyMa He MeHblue ?/, ero WHaMeTpa. 

4. IIpencrapaaioT uNTepec (OcObeHHO C TOUKH 3peHUA AUdbepentMabHBI 
ypaBHeHuH) OOoOuleHNA TeopembI | Ha pa3/IMUHbIe KaCCbl KBa3HKOHOpMHBI 
oToOpaxkeHnHi. Mp yKaxkeM HHxKe OHO M3 TAaKUHX OO6OOIIeHHH. 

Iyceth C= f(z) =f (x + iy) = E(x, y) + in (x, y) — ancbepenunpyeme 
(lo x H Y) C MONO*UTeJIbABIM AKOOHAHOM CTOOpaxkeHHe HeKOTOpOH o6uacTH L 


Mcxaxenue p= p(z) B KoHeuHol *** TouKe z= x + iy onpegeuserca ypaBHe 
HHe€M 


v(r) = npudem paeercméo docmni 


eee ie 


(ca Spon ey ie 


* Snecb HM HH%Ke B TeopemMe 2 npesnosaraerca, e€CTECTBEHHO, YTO MHOXKecTBO & ume 
MOJIOXHKUTEAbHY!IO EMKOCTb. 


“* Qra TeopeMa, IpAMO He CBA3aHHaa c Teopemoli 1, urpaeT 3pecb povlb eMMbI. H. 


CKOJIbKO MHE H3BeCTHO, TeEOPeMa HOBAA H coooulaetTca SMe€Cb BIIepBble; cayual PaBeHCTE 
He BbIACHeH. 


KKK 2s 
B cayyae z=oco umn C=oco Bce OTIpeHesIEHHA CBOAATCH K KOHECUHBIM 2’ vw C’ OO 
CpefcTBOM samMeHbI 2’ = 1/2, C’=1/T. 
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(BOPAT, UTO OTOGPawkenHe Q-KBa3sHKOHopMHO BD, ecun p(z)<Q, ZED. 
ecb Q>1; npn Q=1 nonyuaetca KondopMHoe oro6paxenne. 

ByeM ropopuTb, aro oToOpaxeune € = f (z) raaqko m-+ 6 pas (m uesnoe, 
KS6<1) BHyTpu oGnactu D, ecu dynKuun E(x, y) u %(x, Y) MMeIOT 
goOacth D sce uacTHbe Mpov3Bo,HbIe nopaKa m, yOBJeTBOpsAIOULHe 
JoBHIO Tésbyepa c noKasaTeyieM 6 Ha KaxKJOM 34MKHYTOM IOJMHOKeCTBE 
jactu D. Ecau k tomy %xe ycnoBpue Témbyepa BbIMmoOuJIHHeTCA BO BCel O6ua- 
at D, TO cKkaxkem, uTo =f (z) rnanko m+ 6 pas B 3aMKHYTOU O6Na- 
ru D. 
| Teopema 5*. Ecau €=f(z)—odnoaucmnoe, Q-KéeasuKonpopmnHoe, 

+38 pa3s (m>1, 1 >6>0) enadKoe omobpaoenue n-ceasHol obsacmu D, 
Ho nadymca omobpascenusn Cy = fr (Ce), oOHOAUcmHEle, Q?-Kea3zuKONd@opm- 
Mole um-+6 paz 2enadKue, coomeemcmeéenno, 6 OOHOCEABHHLX OOAacMAX Dp_y, k 


|| makue, 4umo 
| Prey Te none. \ade)) oe). 


Hpome moeo, npu Ka#dom R= 1,2,...,n, uckatouan eduxHcmeeHnoe k, (Ko- 
WOpoe MOWKHO HasHAXUMb. 3apaHee), MOIZCHO GuKCUpOBaMb NpPOU3Z6OAbHYTO 


ibaacms Dp, kr, AeoKaluyio Bmecme CO CeOUM sambliKaHuem @ oOsacmu Dp—1, bs 


nompeboeamb, “mobs omobpascenue Cy = fr (Ces) “6bLn0 6 OOnacmu Dey. k 
onopmHelm. Omobpaocenue Ce, = fr, (Se,—1) moocHo cOenamb Q-KeasuKONGopm- 
mim ectooy @ oOaacmu Dp, p,- 

Ecau kK momy oe omo6 paxcenue ¢ =f (2) eradko m+ 6 pas 6 3amKHymol 


paacmu D, mo, Kpome mozo, ece oy me delat on = fr(Ce-1) moocno cdezamb 
onbop mneLmu ecrooy 6 o6aacmax Dp_y,p (RR, ; 

Jloxa3atesbcTBO uCHomb3yeT Teopemy | u pesyabraret paoor (8,°). 
OTMeTHM TakxKe, TO MO CyIleCTBY M3 TeopembI 5 C MOMOIIbIO TeEOPeMbl 
. A. JlaBpeuTbeBa BbiITeKaeT Cyleqyoulad TeopeMa O CKJICMBaHMH. 
Teopema 6. IJycmb C —npocmoti 3samKHymolli KoHMmYp Cc HenpepoleHou 
pueusHol. Ilycmo +t = (t) — 63QUMHO-OOHO3HAYHOE U B3QUMNO HenpepbleHo 
udqepenyupyemoe (Kak dyHKyua Onunbl Oyeu) omOOpasenue KoNMYypa C Ha 
7e02. OOosHauan wepes I u E, coomeemcmeeHHo, 6HYMpeHHtoto U BHELUHIOIO 
C o6aacmu, moocHO ymeeprcOame, “mo. cyLecmeytom COHOAUCMHble AHAAU- 
inuveckue dynkyuu f(z) 6 o6nacmu I u fe(zZ) 6 O6n2acmu E, npoussodaujue 
‘onqopmHoe omobpascenue o6racmeti I u E coomeemcmeenno Ha enympeH- 
Ocmb UW eHeWHOCMb HeKOMOpoti samKHYymot Nenpepolenoti Kpueott /KopdaHa 
1 makue, umo Ha Konmype C umeem f,(t) = fe (cs). 


Tlocrynuuo 
| 26 IV 1959 


WHTMPOBAHHAA JIMTEPATYPA 


PH Gro.t z, 6.c.h,.Ber. d..Sachs..Akad.. da Wiss5.83;, 67 (1931),.3 2of lal oow y- 
3H, Matem. cOopH., 6 (48), Ne 3, 377 (1939). %M. B. Keaaurm, Yen. matem. nayk, 
Bo, 107 (1939). "4 Bo Wl. E pox a x, JIAH, 120, No'4, 689'(1958).  ° B. 7. Epox a, 
JAH, 120, Ne 5, 949 (1958). ® B. WT. Epoxun, Tp. IV kon. no teopuu dyHkuNi Kom- 
lwieKcHoro mepemeHuoro, mai 1958 r. (B neyaru). 7?’ WU. H. Ilecu nu, JAH, 102, Ne 2, 223 
(1955). §M. A. Jlappeutpbes, Marte. cOopH. 42, No 4, 407 (1935). ° B. B. Il a- 
6 aT, Matem. c6opy., 17 (59), Ne 2, 193 (1945). 


* Mpr coxpaHaem PopMaJbHO O603HayeHHA Teopempbl 1. 

** Tlonmb3yACb H3BECTHBIMH TeOpeMaMH OO alIMpOKCHMAaLMH H KOMMaKTHOCTH, JIerKO Ciop- 
MYJIMpOBaTb, OTIPaBIAACh OT TEOPeMbI OD, AHAJIOTMUHDIH pesybTAaT JNA OO MUX Q-KBasH- 
KOHOpMHBIX OTOOpaxenul WM. H. Ilecuna (7). 
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Jloknann Akagemuu nayx CCCP 
1959. Tom 127, Ni 6 


Cc. H. 3YXOBHLLKHA u Lf. HW. S3CKHH 


HEKOTOPbIE 3AME4UAHHA O HAWJIYSWIEM NPHBJIMDKEHHK 
JMPPEPEHUMAJIbBHbIX YPABHEHHM MOJIMHOMAMH 


(II pedcmaeaexno akademuxom H. H. Bozonrmboeom 8 V 1959) 


1. Tlycrb B oOnacTH G mmeTcA pelleHHe cHCTeMbI JudpdepenuvasbHBIyh 
ypaBHeHHi 


Lveoy (Ora eee tn); La ieteonhee (1) 


YHOBJIETBOPAIOULee HEKOTOPbIM TPpaHH4HbIM ycJIOBHAM Ju |p = db 
ByfeM ucKaTb NpHOsMxKeHHOe pewieHHe cucTemp! (1) B Bue NOMMHOME 


m 
Um = >) ERPe, 
k=1 


AJIA KOTOPOTO JOCTHT aeTcu 


¥. ele — p } r 


Pe MOCMeLOBATebHOCTh {Pp = (Piz,-- +, Pnk)} MPHHAMMeKHT 3aaHHOMY KuJlac- 
cy H |e] = max | gil. 
t 


Mbt MpHxXOMHM, TaKHM OOpa30M, K 3afaye ueObllueBCKoro npHOMKeHHS 
HeMpepbIBHOH Ha KOMNaKkTe (PyHKUHH MOJIMHOMOM. 


Om = ini max {max | > Ep, Lo, — f| , max 
& Pa G k=1 ify 


m 
tod a) 
3ameTuM, 4TO BMeCTO NOJIMHOMCB Uy, = (> CRP Ry + + oy » En@ne ) MO}KHO! 
k=] R=1 
ANA NpHOsM2KeHHA MOJIBSOBaTbCA MOJIMHOMaAMH BHJla 


, mM ass 
a i>; EiRPiks attr Diba . 
R=1 k=1 


Bpl6paB Ha G wu Ha I’ focTaTouHO rycTble CeTKH, CBeeM NOCJIeLHIOIO 3a- 
qauy K HaHJlyuWieMy MpHOJIWxKeHHIO CHCTCMbI HECOBMECTHBIX JIMHEHHBIX avire- 
OpawuecKHX ypaBHeHHli, K KOTOpoH NpHMeHHM, HanpHMep, asropudm (), 
MIpOrpaMMHpoBaHHbili B (?). 

711A OW€HKH MOrpelwHOCTH MmpH Mepexofe K CeTKe MOXKHO MOJIb30BaTbCH: 
HepaBeHCTBOM 


Py = 0 ee 
Le Pe — BevVIHYHHA HAHMeHbINeErO YKJIOHCHHA Ha” CeTKe, eee — MdaKCHMYM MO- 


Aya nocTpoenHoro npHOsMxKeHHOrO NoWHHOMa Ha G u TI. 

B mocraHopke 3afauH peub ueT 06 OTHICKaHHH MOAHHOMOB (pHKCHPOBaH- 
HOH CTeMeHH, MHHHMH3HPYIOWHX MAKCHM@JIbHOe OTKJIOHCHHE JICBbIX UaCTel OT 
MpaBbIX B CHcTeMe (1), OHaKO BMeCTe C TEM MPH JOBOMbHO INMpPOKOM BbIOOpe 
MOC€ROBATebHOCTH {%,} MerkKO MoyyaeTCA PaBHOMepHas CXOJMMOCTb 3THX. 
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‘PMOuMxKeHHEIX pemeHHit kK TOUHOMy pH Bo3spacTaHHH cTenexHelt NIpHOJIM2Karo~ 
X MOJIHHOMOB. 


| 2. PaccmoTpuM, HanpHMep, sayayy Jlupuxse aa ypaBHenna Jlansaca 
fHeKOTOpoH oOlacTH G c rpanuueli I: 


Au=0, ulp=f(s). (2) 
B KavecTBe MOCeMOBATENBHOCTH {¢»% (x, Y)} BOSbMEM NOC/eMOBAaTeJIbHOCTE. 


cos no, r” sin nO} (MIM Kakyl0-HHOyAb Apyrylo nosAyIO CHcTeMy rapMoHH- 
CKHX (yHKUHH) H 6yfeM cCTPONTh NOAHHOMET 


4 


Um = >) Eepe (X» Y). 


k= 


S@UIHeHTbI €% Mbl ONpeeIHM H3 ycOBHA, 4TOObI Ha rpanHue T momMHOM 
HaMMeHee YKJIOHAJICA OT (byHKuHH f(s). a sToro npugzetca B3aTb Ha T 
TKY H MpHMeHHTb avlropud (2). 

Acno, uTo max|u—Um|=pm—-O npu m-—>oo, re u—TouHOe pelle- 

G 
e. OtTMeTHM, 4TO NPM NOwJb30BaHHH aviropudmom (2) Bmecte c Kosddbuun- 
HTamMu §, NOJYYHTCA WH YKJOHEHHe pm, YTO aCT TOTOBYy!IO OWeHKy Norpel- 

CTH. 

AHaJIOrHYHO MOXKHO PelMTb KpaeBylO 3aqayuy Aya OurapMoHMyecKoro ypaB- 
HHA 


Atu=0, ulp=fi(s), =| = tals) 


ICM B3ATb, HanpuMep, B_ KauyecTBe {Px (xX, y)} Moc/eMoBaTebHOCTb 
"cosnf r*sinnd, r@t2cosné, r’t2sinn§} u onpenenuTh Kosdpuuueutsr &, 
| PHOM*Kaloulero NOJIMHOMA Tak, YTOOBI 


m 
max { max | Gee — fi 
To" R=1 
‘bIJ1 HAMMCHBIIMM. 

B cayyae oO6MIMX 93JJMNTHYeECKHX YPaBHeHWH MOXKHO B KavecTBe Mocwe- 
OBaTeJIbHOCTH {} BOCNOb30BaTbCA MOJIHbIMH CHCTCMAMH YaCTHBIX pelleHHh, 
octpoeHHpimu V1. H. Bexya (°) Qua wupoKkoro Kslacca ypaBheHni. 

3. B HeKOTOpbIxX 3aauax yOOHO B KayeCTBe gp OpaTb PYHKUMH, yOBuJe- 
rBOPHIOMMe He ypaBHeHHIO (KaK B NpeAbILyUIeM MYHKTe), a MpaHHYHBIM ycJIO- 
34M. PaccMoTpuM, HaNpWMep, CHCTeMy OObIKHOBCHHBIX |HdppepeHuUMaJIbHbIXx 
ypaBHeHHH, m-ro nopayKa 


Ly = Po (x) x HIP Myr . FH Plt) Y =f (3) 


Bey (3, 8) P= Gas Tp) "Po OR. Pm) —nenpepiipinie 

{ATPHUbI N-ro NopagKa, mpuuem det P, (x) 0 (O< x <1), c rpanw4unpimn ycso- 

3HAMH 

Any) (0) +... + Am, 29 (0) + Bory (2) +... + Bm, iy (F)=0 (4) 
(eS ee i)s 


, max | D1 fe a — fe 
i k=1 


ne Ap; HX Bp; — 4HCNOBbIE MAaTPHUbI N-rO MOpAAKa, WH MyCTb OMHOPOMHAA Che 
TeMa HMeCT JIHIUb HyJlepoe pellenve, yAOBJIeTBOpsIoNlee ycsOBuIO (4). 
PaccMoTpyM MoCc.1e LOBaTeJIbHOCTb 


{x (X) = (Piz (X), - + +) Prk (x))} 


eKTOP-PyHKUMH, YAOBJICTBOPAIOWLHX yCJIOBHAM (4) H TaKHX, 4YTO NocweLoBa- 
enbHocTh {Ly,} moTHa B C(O, /); HampuMep, NYCTb {Pe} MNOTHA B Mpo- 
TpancTBe m pas Wuddepenuupyembix YHKIUMH, YAOBNeTBOPAIOULMX ycw0- 
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sugm (4). Fipw6mmxeHHoe pemleHne OyeM HCKaTb B. BUC NOJIMHOMOB 


DP; Pr . 
Tee ( Weep Ex}, dosed paren (x) : 


t=] 


KOS(PPULMEHTHI KOTOPHIX ONMpeeAIOTCA H3 YCJOBHA MHHHMH3alLHH MaKCHMalll 
HOO OTKJIOHCHHA JIeBbIX YacTelt OT MpaBbIX B CHCTeMe (3). 

Ilyctb Yyo(x)—TouHOe pemleHue cucTembI (3), YOBJeETBOPAIOUIee YC) 
BusiM (4), a Yp(x)— HaHsyulmee MpHOM2KeHHOe pellleHve NMOJMHOMaMH TIC 
paaka p. Ouepugno, Ly,—f=L(Yp—Yo)—>90 paBnomepHo xa [0, /] up 
po. | 

B cuuly cleaHHEIx HaMH mpeymomoxKennli 06 ypaBHeHHAX HM TrpaHH4HBbl} 
yCIOBHAX CYUeCTBYeT HemMpepbIBHad MaTpHua Tpuvna, Tak uTo u3 L (Yp-| 
— Yo) > 0 cnenyeT, YTO.Yp— Yo PABHOMEPHO. | 


Moerynuyo ‘| 
3 V 1959 


LIMTHPOBAHHAS JIMTEPATYPA 
1C. H. 3yxosunKui, Marem. cOopx., 33 (75), 2 (1953). 2C. HW. 3yxopnul 


Kui, B. B. JIeonospa, Hayx. san. Jlyubkoro neg. ixct., 6, Ne 3, 21 (1958) 
3Y.H. Bexya, Hosble Merogbl peuleHHa SIMNTHYeCKHX ypaBHeHHi, M.— JJ., 1946] 
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oxuayge Akagemun nwayx CCCP 
1959. Tom 127, Ne 6 


MATEMATHKA 
T. M. KAPACEBA 


NPH3HAK OFPAHHYUEHHOCTH HW TOUHAS OWEHKA 
MYJIBTHMJIMKATOPOB PEWWEHHM YPABHEHUWS XHJIVJIA 


(I] pedcmasnexo axadenuxom H. I, Ilempoeckum 27 IV 1959) 


| O6osHauuM yepes Q, COBOKYMHOCTb BCeX BeIECTBEHHBIX MepuoMaeckHx 
vHKIMK g(x) (q(x -+T) = q(x)), KBalpaTHuHO HHTerpHpyeMbIX Ha HHTep- 
je (0, T) H yRoBeTBOpAIOULHX YcCOBHAM: 


Tr 1€ 
1) T\@(x)dx =a, 2) \q(x)dx=0. (1) 


0 0) 


| CopokylHocth Bcex O6o6mleHHEIX byHKuHi p(x) Bua p(x) = q' (x) +4 
|>0, g€Q.) o603HauHM yepe3 Py. SaMeTHM, 4TO 


T 
4 
1 = -\p (a) dx. 
0 


PaccmMoTpHM judpepenunasbHoe ypaBHeHHe 


y’'+p(x)y=90 (p(x) EP, ~00 <x < oo). (2) 


(CIM Jin Bcex p(x)€P,, Bce pemenuA ypapHeHua (2) aBAIOTCA OrpaHHueH- 
bIMH, TO OyeM TOBOPHTb, UTO TOUKA (7, %) NpHHayNexuUT OONAaCTH ycToOr- 
MBOCTH. 

| M. T. Kpetu (4) noka3aa, uTO BCC TOUKH ({, %), AIA KOTOPbIX 


oo Tt, 4 20, (3) 


ipunalexar oOJacTH ycTolwunpoctH. OH noKa3ail TakxKe, 4YTO OOMACTb 
'CTOHUHBOCTH COMe€p2xXUT OTPe30K 


2 
T= One 0 Maa eee (4) 


IIpusnak (3), O4eBHAHO, He ABJAeTCA TOUHIM, Tak kak pH y =0 ycao- 
sue (3) Tpe6yeT Ooubmero, vem ycuioBue (4). 

Hmuxe OyyT yka3aHbl TOUHbIE PpaHHUbl OOAaCTH YCTOMUMBOCTH. 

Ina Touek (y, «), He MpHHadexampux o6lacTH ycToMuMBOCTH, HalijeHa 
ePXHAA Ppanb fo (7, %) MYJbTHMMMKaTOpOR ypaBHenuA (2), Kora KoaPpuln- 
HT p(x) WpoOeraeT MHO*KeCTBO Pay. 

Jlna BBIUMCJICEHHA Po HCMOJb30BaH TIPAMOM MeTOA, COCTOALIMM B PelIeHHH 
OOTBETCTBYIOWeH BapwallHOHHOH 3amauH. Heckoubko paHbilie 9THM %Ke Me- 
OOM Obluia BbIgHCJIeHa (2) BepXHAA TpaHb MYJIbTHNNUKaTOpoOR AIA TOUeK, 
lexKallHx Ha ocH y= 0 B OOsacTH HeycTOMuMBOocTH % > x? / 4. 
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Tina copmMysuposKH nomyyeHHorO pe3sysbTaTa BBeeM CYHKUHM Fn 4) 
.), OMpeemHeMbIle paBeHCTBaMH 


=fa(6/-T 7) 0 Ay 2a 
(/ ee aaa +s) 
ds 
an? 4 
an Wp naa 7 ecJIH Tia > 13 
ds Hi) 
= +s) , 
co. eae Soe ( 
4 5 + 2 
an? ioVo pik pa ae ) , ecu fis <5 


? —— ] — r?)? 0 
T4y2 ( n [oe] 2 3 
\ i a Se ds 
’ s(1+s)8 
0 
O6o03HauHM Jasiee 
1 APR eRe sees Lh ie 
n2 \ Ve Ss 2 an? 4 
rele Se SE POET Sar 6 
te (( (4s) (2's) Tote 


Loe) 2 (() 
n2 (7 fe eS 2 an? 4 
“0 


cae ingen s 


TIpopenem B muiockoctu (TV 7, Va) kpuspie I, (cM. cnviommpe smuHul 
Ha puc. 1), Ha KOTOPBIX COOTBETCTBEHHO BBIMOJIHAIOTCA PABCHCTBA Cpa = | 


KpusBaa Ty 3agaeTca MapaMeTpHueckH CJIeXyIOULMM O6pa3om: 


Ua 
ad Ss 
Ve eee 
a oe cae ree 0) Aaa 
«=| says | jh email 
F ({—s) (r#+'s) : s 


Oreo, Oo ys 
i +s 


Vit IV RNS ds, 
eee = i= eee 
=(1—r°?y aa h 2 ds 
( 1) s(1+s)3 \y (1+ s)(r? + s) 


(Ol <7 <i, Go iae 1 84"): 


Jlerko mpopeputb, uTo KpuBaa I’, umeeT CBOMMH KOHILAMH TOUKH (TV ¥ = 0, 
Va=r/2) u (TV y=", Va =0) u ug06paxaeT MOHOTOHHO yObIBaIolli y ic 
(YHKULHIO. ee Lis (n = 2, 3,...) MouyuaroTrca 43 KpHBok I, npoctsim npe- 
oOpa30BaHHem nojo6ua C KoaburnenToM n. 


IIpopegem jasee B naockoctu (TY 7%, Ya) Kpuspe T, (myHkTHpHBie vin- 
HHH Ha puc. 1), Ha KOTOPBIX COOTBeETCTBEHHO  BBbINOJHSIOTCA papenctBa 


Ch =fn. Kpuspaa TI, sanaerca MapaMeTpHYeCcKH CJie,yIOWlHM OOpa3om: 


i—r' fot Tense ri+s ; 
aa & ty “arpa 2S \ eee (Or taal) 


| Jlerko npopeputs, uto KpwBan I, wauwnaetca B touxe (T V7 =n, 
x = 0) 4H w3g06paxaeT MOHOTOHHYIO HeOrpaHHueHHO BO3pacTalollyto 
HKuno. Kpuspie I, (n = 2,3,...) momyuaiorca u3 KpuBoli TI, "pocrtim mpe- 
asoBanueM noqo6ua c KoadxpauHeHToM n. O6.lactb nutocKoctu (T Vy, V4), 
amyto Hal KpuBpmu T,,, I,, o603HauHM uepes Dn (n = 1, 2,...). 
Teopema 1. O6zacmo, cocmosiwaa u3 ecex mouek, He NpUuNAadAeoKauUx 
OOHOlt U3 3amKHYymolx oOnacmeti Dy, (Dn =D), == SrA aT Das 
naemca OOAACMbIO YCmotiuueocmu. 

| Ha puc. 1 o6nacTb ycTOHNMBOCTH 3allITPpHxXOBaHa. 


& 
Y SNe 


S 


S Nays YQ ards @ 


8 on T VP 


Kaxyaa Ttouka (T V4, Va), He mexaujad B OOsacTH ycTOuMBOCTH, MpH- 


AJIeXKHT, KaK JIErKO BHJ@Tb, KOHeEYHOMY MHOkKecTBy OGacTeH Dn (m@< 
Kn<nz), THe Mm WH Ny 3aBHCAT OT MOOKeHHA TOUKH (T Vy, Va). 
 Teopema 2. Bepxnaa epanb po modynelti myA~omunauKamopoe ypasHeHua 
b), Kozda Koagdquyuenm p(x) npobezeaem Pay, paensemca 


Po = max |pp|, 


! my<n<Nne, 
De 
| 1 
cv  /TPaoy coy (ely. \ : : ds \ : 
ia exp{ Ver 1A nln) (Cn + ie Tren —S§ (1 —s)(r2 +) 
| an® 4 
RU aie 


[ pn! = exp | 7a V (tata) (Cn Tn) X 


ZA ; 

ic 4 r2 rey 2 4 
x ntsd—rn) ay | , an 1 

Jr, —e,) $80) / s(1—s) ; ae Nee *y. 4 


LHMEe?PANbL NOHUMAIOMCA 6 CMbICAE 2AABHOLX s3HA4eHUL). 
Axstop BbipaxkaeT OnarogapHoctb M. IT. Kpeliny 3a moviesuble coBerTbl 1 
Ocy2KeHHe paodorul. 


XapbKOBCKHii aBTOMOOH/bHO-2OpOXHBIi Tlocrynuso 
HHCTHTYT 23 IV 1959 


LMTHPOBAHHAS JINTEPATYPA 


1M. 1. Kpeiwu, Ipaxa. matem. wu mex., 19, 641 (1955). ? T. M. Kapacesa, 
AH, 121, 34 (1958). 
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Jloxknagm Akagemun nwayr CCCP 
1959, Tom 127, Ne 6 


M. HW. KAPPFATIOJIOB 


HEKOTOPbIE BOIIPOCbI TEOPHH HUJIBMOTEHTHbIX 
WM PASPEWIMMbIX FPYTIIl 


(I1pedemaeneno axademuxom A. H. Maaoyeeom 27 IV 1959) 


1. B reopuu o606nIeHHEIX pa3PeLIMMBIX M OOOOWIEHHbIX HHJIbMOTCHTHIT 
rpynll MWyTeM HaJIOXKeHHA YCOBHH, TlaBHbIM OOpas0M, KOMMYTaTHBHOC 
Wi KOHCUHOCTH BbIAGICHbI H H3yYalorca passMyHbIe Ksaccbl rpynn. Hpencrapaa! 
MuTepec HcCcleqOBaHHe cBxA3eH MexKLy 2THMH KsaccaMH. B n. 2 HacTosen Pi 
OOTHI MOCTPOeCHHeM COOTBETCTBYIOMIerO IpHMepa ycTaHaBJIMBaeTCA, YTO MpOr} 
BOJIbHad JIOKAJIbHO HWJIbMOTeHTHaA rpymma He OOA3aHa ObiITb RN*-rpynno}, 
B yacruocru, RN*-rpynmok He O683aHa ObITh MPOM3BOIbHaH paWKaJIbHil 
rpynma. Tem caMbIM JlaeTca OTpHilaTembHOe pellieHve mpobemb! 15.1.1. u3 (h 

B mn. 3 paccMaTpuBaloTca JOKaJIbHO pa3pelIMMble rpynnbl KOHeYHOrO paHr| 
Syecb oKazsaHo (reopema 1), uro B KaxKJOH MOKabHO paspeliMMon rpynil 
KOHeEYHOrO paHra COsepxKUTCA NOArpymma KOHeYHOrO HHeKca, KOMMYTAHT kj 
TOPOH OOMaaeT BOSPACTAIOULHM WeHTPaJIbHbIM PAJIOM. 

B psye pador ((?, *) H Ap.) H38BecTHbIe Teopembl ©, Xosa O CyWLeCTBOBAaHF) 
NOJHOH CHJIOBCKOH Oa3bl H JOMOMHACMOCTH CHJIOBCKUX NOArpynn KOHeYHOK pa| 
peluHMOH TpyNMbl NepeHOCMWIMCh Ha Pa3JIMUHbIe KaCCbl MepHOAMYeCKHX mn) 
KaJIbHO pa3pellMMbIxX rpynn. Bonpoc o cnpaBeymuBoctH Teopem Xouna Js 
IIPOH3BOJIBHBIX MePHOAMYeCKHX JIOKAIbHO Pa3spelUHMbIX TpPyNM OcTaBaJIcA O 
KPBbITHIM. 

Bou. 4 (mpumep 2) ycraHoBsmeHo, 4TO axe LA MepHoquyecKux pa3spe 
IIMMBIX Tpymn TeopeMbl Xovla He HMeIOT MECTa. | 

B paOoTe uCcnOub3yOTCH OOO3HAYeHHA OO30PHbIX cTaTel (1, *). 

2. Onpeneneuua. Ilycts WY u B—npoussombuple rpynnbl, mpuye 
rpynny 8 cuutTaem peryJiapHo mpefcTaBJieHHOH MOMCTaHOBKaMH, WepecTak 
AAIOWMMH CHMBOJLI o EM. Karxgomy o €M® conocrasum rpynny Y,, usomop¢ 


Hy!o rpynne %, mu paccmorpum mpamoe mnponsBezenue AW = \] YW. Waa kaw 
ENN 

JOM Mapbl CHMBOJIOB ¢ H 6 TaK OTMETHM HeEKOTOPOe H3OMOpHOe CoOOTBeTCT 

BHe os Mey rpynnamn YW, u Ys, uTobl, BO-MepRbIX, VIA MPOMSBOJIbHBI 

3,6,7EM BHINOHAOCh COOTHOWICHHE 935 = Por* P28, HM, BO-BTOPbIX, As Jk 

Goro EM goo OblO TOAMECTBEHHBIM MpeoOpasoBaHuem rpynnpl Aq. 

Torga cnaerenuem ®=S(Y,B) rpynn Wu B vaspwaerca rpynne 
nopoxkfenHad rpynnamn YW u B, yHOBMeTBOPAIOUIMMH CJIeAYIOULHM JONOVIHI 
TeJIbUBIM COOTHOMICHHAM: eCJIH aJleMeHT BEY, paccmaTpuBaemblii Kak MOJ 
CTaHOBKa, MepeBOUT CHMBOJ o BO, TO uA sm060r0 AEWA, umeer mectT 
papencts0 BAB = ¢,3(A) (cM., HanpuMep, (2). 


Ilyerp Temepb %y, Uy,..., W.,... — TPpancHHHTHAA mMocMeMOBaTebHOCT 
PPYMH Hey, &g,---, Say... — TPaHCPHHHTHAA MOCMeLOBaTe MbHOCTH, KarK Abii ue 
KOTOpOH paBeH +1 unu —l, a<y. 

Tlonoxum G, = S (Yo, Wy), ecm s; = 1,nan Gj = S (Y,, U), ecmu e, = —1 


Ilycrb yxe nocrpoenbl Bce rpynnpr Gp, qa 6 <a. Moxuo cuuTath, uTO Ip 
Bi << By, <o cnpaBeyuBo BKsOUeHHe Gs, C Gp. 
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|Ecau &% — NpeebHOe NOPAAKOBOe uNCcVIO, TO NoOKUM G, =>) @,. Ecau 


| B<a ‘ 
cymectByeT 2—1, To B KauectBe ©, Bosbmem cnuetenne S (G,—1, %,) 
fe. = 1 uaa cnnetenne S(%,, G1) npa s.=—1. Fpynny ©, =G= 
(Boy Misery Ways} Biy Ba)-<+) Says), << Y, Hagobemine it i Eremwen 


Wynn Y,. 

|OrMeTuM, 4TO MO aHaJOrHH Cc H3JI0X%KeHHDIM BHIMe oOMpesennetca obtlee 
neTeHue rpynn Y,, sapucanujee OT HaO6opoB CHMBOJIOB &,=-+1, rpynmo- 
mpencTaBleHu T, WH TaK Ha3bIBaeMbIX CHMMETPHUeCKHX MpoUsBelle- 


MW T,. 

Iipumep 1. Paccmotpum © = S (Up, Wy,..., Wayeee} €1, Sgp-0+) Se---)y THE 
— WukJnueckad rpynna mpocroro nopagKa p, &, = —1, « mpoberaer sce 
ACPUHUTHBIC YHCJla, MeHbIHe MepBoro TpaHcHHUTHOrO UHCa Yo He- 
PPTHOH MOIILHOCTH. 

| pynna @ spaserca 10KatbHO KOHeUHOM p-rpynmoli, He o6sanaromelt 
BpacTaloulu4MH HOPMaJIbHBIMM pAaMH c adevleBbIMH dakTOpamu. Orcioja 


io 


aa. 


HeLYeT, UTO: 
| A. [Ipon3Bo/IbHad JIOKaJIbHO HHJIbMOTeHTHaA Tpynna He OO6s3aHa ObITb 
N*-rpynnon. 

Tem 6onee, RN*-rpynnot ne o6a3aHa ObITh MpOUsBONbHad pasuKasbHaA 
ynna. 

ITO TIpeIORKeHHE ABJIACTCA OTPHIaTeJIbHbIM OTBETOM Ha Bompoc 15.1.1 
nC). 

3. Teopema 1. B Kaadoti zokaneHo paspewumoti epynne © Koneunoeo 
Be codepacumca nodepynna KOHeuHO2d UKOeKCa, KOMMYMaHM KOMOpoti 06- 
fOaem eospacmarolum YeHMpadbHolm PAOOM. 

| IIpw poka3aTesbcTBe Teopempl | ucnomb3yroTca pe3ynbpratp A. Wi. Maup- 
epa (°), B. C. Uapuna (*) w A. A. Cynpynenko (’). 

Teopema 2. J[Jepuoduueckan aoKkanbHo paspetluman epynna © moezda 
MOAbKO Moeda UmMeeM KOHEeLHOILL PAHe, KO2@OA PaHel CUACBCKUX p-nodepynn 
pynnoe. & KOHe4HbL U CepanuueHbl 6 COBOKYNHOCMU. 

4. IIpumep 2. Ilyctb %g —rpynna, nopoxeHHaa 27leMeHTaMH Ba, Ag, 
| eee Agay-++» &<o. YHOBJCTBOPAIOMLHMH CJICAYIOULMM OMpeMeJIAIOULHM CO- 
THoueHHAM: BE — A2,—1, BgAg.Ba = Ape, &< Yo, TAC Yo, KaK H BBILLIe, 
3HauaeT Tlep30e TpaHCPHHHTHOe YHCJIO HeECYeTHOM MOLLHOCTH. 

| OG6o3sHauuM uepe3 © nomHoe MpamMoe npousBeyenHe rpynn Me, 8B <p. 


} rpynme @ paccmotpym nogrpynny G, nopoxeHHy1o aJlemMeHTaMH Gz = 
ME eA ss chy) Cato: TAC Ace Maul. Kane. ac, CCM Geo: 
(28 = 1, ecam a >8. Ilogrpynna © sapanetca pBycTeneHHOM pa3speliMMol 
pymnou, He HMerolleH NOJHOM CHOBCKOM Oa3bl. 

CnefopatesbHO, HHBapHaHTHaA cHsoBCKaA 3-nozrpynna rpynnbt © ue 
meet B @ jonosHenni. 

Orctofa Mouyuaem, TO: 

B. [IpouspombHad mepnoyuseckasd pa3speliMMaa rpynma He oOs3aHa OOJIa- 
aTb MOJIHOH CHJIOBCKOH 6a30i. 

C. Teopemy Illypa o yonomHAeMocTH MHBapHaHTHOH CHJIOBCKOM ™-nOL- 
PyNMbl KOHCYHOM Ppynnbl Heb3A PaCMpocTpaHUTb Ha MPOW3BOJIbHbIe JIOK aJIbHO 
OHeYHbIe (ake Pa3pelIHMble) rpynnel. 

D. CunospcKHe p-Nosrpynnbl MpoOH3BOIbHOH MepHoAMyecKOH paspeliMmolu 
DyNMMbl He OOA3aHbI HMCTb JONOJHEHHS. 

Jlemma 1. I/ycmb nepuoduueckan epynna © o6aadaem uxneapuanmnott 
ucmemoll C YUKAUYeCKUMU QaKmopaMu. 

Toeda, ecau OaA KasKd020 npocmoe2o 4wucAa p CuAceCKUe p-nodepynnot 
pynnot @ roKAaAbHO KOHEXHbL, MO AOKAABHO KOHe4HAa U cama epynna ©. 

Jlemma 2. Ecau Kasdan abeneea (uau xoma Ool yUuKAU4ecKaA) nodepynna 
pynnet @ donoansema, mo epynna 8 oOaradaem uneapuanmnok cucmemott 


yuKAudecKumU daKmopamu. 
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Teopema 3. IT pouseorsnaa epynna © moeda u_moabKo mozda énodi| 
qakmopusyema, Koeda ecaKkan ee abenega nodepynna OonorHsAema. 

Teopema 3 joxa3ana C. H. Uepxukospim (*) Mp AONOMHHTebHOM Mpe, 
MOJOXKeHHH O JOMOJHACMOCTH BCEBO3MO2%KHBIX MHBaPHaHTHbIX CHJIOBCKE 
z-nogrpynn rpynnr G. 

Teopema 4. Ipynna ©, o6nadaniyaa uneapuanmHot cucmemot c Yur 
AUMECKUMU GbakKmopamu, mozda LU MOALKO mMoeda enoAHKe dakmopusyema, K020 
eCAKUL e@ HOPMANbHOI Oeaumerb OonoAHsAem. 

Teopema 4 aHasioruuHa Teopeme 14 paOorer (*). 


IlepmMcKHh rocyapcTBeHHbI YyHHBepCcHTeT Tlocrynuno 
um. A. M. Topbkoro 23 IV 1959 
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Aoxraaygn Akayemuu nayx CCCP 
1959. Tom 127, NM 6 


MATEMATHKA 


B. H. JIAT YHOB 


O HAMBOJIBINEM WIAPE, BJIOOKKEHHOM B 3AMKHYTYFO 
MOBEPXHOCTb 


(IT pedcmaeaeno ‘akademukom C. JI. Co6oneeuim 29 IV 1959) 


B paOore (*) Obi10 MOKa3aHO Cefytolllee SKCTPeMaJIbHOe CBOMCTBO (He O6s- 
T@JIbHO BbIMYKJIbIX) 3AMKHYTbIX IIJIOCKHX KPHBBIX: 

Braympu Kaxcdot deaxcdet nenpepoleno Ougdepenyupyemot 3samKnymou nao- 
i Kpueot, paduyc KpueusHol KomOpoli 6 KaNCOOL mouKe He menowe R, mMOdKHO 
omecmuimb Kpye paduyca R. 

TleppoHayaibHO 3Ta TeopeMa Oba BbICKa3aHa B Bue mMpemnomoxKenns 
.. MW. Merom, mocTaBHBUIHM TaK2Ke BOMPOC O BO3MOXKHOCTH OOOOUIEHHA STOO 
}23YbTaTa Ha CyYaH 3AMKHYTHIX NOBEPXHOCTeH. OKa3al0Cb, OAHAKO, UTO MpsH- 
OH mepeHoc Teopemp! Ilecropa HeBOSMOXKEH: CYMLeCTBY!OT NOBepxHoctTH F, ruaB- 
ble PayMyCbl KPHBH3HbI KOTOPbIX B KaxKJlOH TOUKe He MeHbIUe R, HO B KOTOPbIX 
¢e COJepKUTCA HHKAKOH Wap paguyca R. CoorBercTBylollve NPHMepbl OBWIH m0- 
‘Tpoeup!t B, HW. JluckaHToM u aBTopoM. 
| B npeqmaraemoi pa6ore jaeTca mMomHoe pelieHHe 3aqauH O HavOoubuiem 
llape, B/IO%KeHHOM B MoBepxHocTD F. 

PaccmatTpupBaetca Kulacc Fe BaxKbl HENpepbIBHO AHepeHUHPYyeMbIx 3aM- 
KHYTbIX NOBepXHoOcTeH F B TPeXMePHOM MMpPOCcTpaHCcTBe, B KaKOH TOUKE KOTOPbIX 
WlaBHble PayMyCbl KPHBU3HbI He MeHbIe R. Kamwkaa Takad MOBeEPXHOCTb Orpa- 
imuuBaeT Ten0 7(F); Oyqem ropopuTb, uTo wap K Blo*KeH B NOBepXxHOcTD F, 
cmH KCT(F). 

Teopema. B xkaocdyto nosepxnocmo Kaacca Fr MOWKHO BAOWKUMS Wap 


2 
yaduyca Ry — 1); Kaxoéeo 601 Hu 6oln0 e>0, 6 Kaacce Fr cytwecmeyem no- 


2 
ePXHOCNb, 6 KOMOPYIO HeAb3A BAOWCUMS wap paduyca RF 1) ee. 


JlIemma 1. IIycmb FE Fr; My —mouka F: P -—naockocme, npoxocdawaa 
lepe3 HOpManb Ny K F 6 mouxe My; C—4acme npocmpaxcmea, oepanu4en- 
1A KPY2O3blM UUAUHOPOM C OCbIO Ny U paduycom R. Toeda Komnoxenma 
ensnocmu muooecmea F 1} P 1 C, codepacawaa Mo, ecmb enadKkan Hecamo- 
nepeceKarowanca acopdaKoea Kpuean 1. Ecau npunamb Mo 3a och Y, a nep- 
1CHOUKYAAP K No, Aeacatutl 6 P, 3a oce X, mo Kpuean | umeem ypasHenue 
Uda y =f (x), ede f(x) OnpedeneHa u HenpepoleHo Oudqdepenyupyema 6 om- 
cpoimom unmepeane (—R,R). Ecau nocmpoume kpyeu K, u Kz paduyca 
R, nenauue @ P u Kacarouuecn c pasnelx cmopor F 6 mouxe Mg, mo Ll ne 
0depacum enympenHux mouek Ky u Ko. 

NMokxa3atTeabcrTso. Jia RocTaTouHO MaJIbIX S$ CylleCcTByeT IJlaqkaA 
tyra J, Bula y =f (x) AmMubI s c Hayanom B Mo, MpHvagexallan F () P. 


303bMeM BMecTO K, H Ke Kpyru Ke Ke paauyca R—6< R. Jlerko pujyeth, 
ITO TIpH JOCTATOUHO MAaVJIbIX S 1,0 (Ki Q Ke) = Mo. OtTaoxuM Ha OKpyx- 
1OCTH K, oT TOUKH My Ayry ms TOH %e JWIMHbI S; KOHUUbI Ayr b egeucffts¢Q00- 
HaUUM, COOTBETCTBEHHO, Ls, Ms. OOosHauHM yepes NF (s) — eMHMYHBIK BeK- 
‘op Hopmasm K F B TouKe Ls, yepe3 Ny (S)— eAMHHUHbIM BeEKTOP HOpPMaJIH 
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xk K, B Touke M,, uepes n;(s) — eAHHMYHbI BeKTOP TlaBHOH HOpPMaJIM K 
p Touke Ls. U3 dopmysn gudbepenumambuolt reomerpun (1), cTp. 255, (405 
cnelyeT, uTO 

dn, 
ds. 


( it 
5 { 


#0 
OTKYa HETPYJHO BbIBeECTH, 4TO TIpH $< 4/pe(R—84) yroul MexKAY Nr H ff 


meHbiue 4/,x. Tlostomy npu s <1/,.x(R—<s) kpuBasa J, cylecTByeT, ruiayK 
WM uMeeT BU y =f (x). | 

Viz (1), wasee, Bbirekaer, uTO yrou (m;(S), Mo) MeHbIMe yrsia (Me (S) Mo} 
MosTOMy MpoekyuA s060H zyru ds KpwBoli /; Ha Ocb X Oo/bUIe NpoekiH) 
cooTBeTCTBYIOWel JyrH oKpyxHoctu Ky, u f(x) cymectByerT npuO<x 
< R—6&. Ecau 6st npu Hexotopom s,0<s<}/,.r(R—5S), Ls npuHagse 
“Kamla okpyxHocTH K,, To /, Opa Obl ANHHHee AyrH ML; oKpy2KHOCcTH 
HM, cJieqoBatebHo, L, pasneiana Opt ToukH My wu Ms Ha OKpyXKHOCT. 
K,; mosTomy yra ms; uMesia Obl OOsbUTyIO MpoeKWMIO Ha OCb X, YeM is UT 
MpOTHBOpeyMT JOKasaHHOMy Blue. AHasOrHyHO oKa3bIBaeTCA, 4TO l, {| Ko= 
= M,. Upenenbupilt nepexox npu 6-0 joxaspipaeT semMy. 

Jlemma 2. He cywecmeyem cqepot S paduyca r, ede 


r<R (cosec + — 1), > <a<n, 


Komopasn Kacanacb Oo noeepxHocmu FE Fr 6 O6yx makux mouxax My, Mp, 
Ona KOMOPLLX Yeon MeHOY paduycamu ciepol S, nposedeHHolmu 6 amu mouKU, 
He Oo0nowe a. ; 

Jloxa3atTewbeTsBo. Ilyctb cymectByer cepa S, o6slaqatomaa nepe- 
YHCJICHHBIMH CBolcTBaMH. IIpopeyem B Toukax M, u My, Takue x%e nocTpoe- 
HHA, KaK H B sieMMe 1; COOTBeTCTBYIOIHe WHJIMHApHueckhe Tela WycTb OyyT 
C, u C,. Torga B maockoctu P, npoxonamei uepes nextp S, M, u Me, 
MbI “@OyuHM KpHBble J, u /,, aHaslorM4nble KpHBoK / smemmpl 1. OaemenTap- 
Hble TeoMeTpHuecKHe CooOpaxeHHA MOKa3bIBaIOT, YTO B YCJIOBHAX JICMMBI 
lL, 4,40; Ho Torga Hu OfHa 43 KpHBbIX 1,, 1, He MO*KeT ObITb Ie JIOM KOM- 
MOHeEHTOH MHoxkecTBa F (} P () C,, cootBerctBeHHo F () P () Cy, BompeKH 
jemme 1. 

Jloka3aTeaAbCTBO Teopemb. Ilycth FE Fr. Ha30pem meuT- 
pauJibHbIM MHOKeCTBOM Z noBpepxHocTH F MHORKeCTBO Tex TOYeK Q 
Tena T(F), aa kKOTOppIxX cymlectByeT k(Q)>>2 pa3nuuHDIxX OnMKaHUINX 
Touek Ha F; uncno k(Q) Ha30BemM KpaTHOCTbIO TOUKH Q. BuwxKahwne 
K Q touku F o6osHauum M,(Q), Me (Q),..., Me a) (Q); momoxuM p(Q) = 
= 9(Q, M:(Q)), rae p(A, B)—paccrosuue touek Au Bu 1qGi<k(Q). 
Jlerko fokasbilBaeTCH, 4YTO HH OHA BHYTpeHHAA ToUKAa oTpesKoB QM; (Q) 
He IipHHafsiexut Z; NosTOMy M3 CBASHOCTH NoBepxHocTH F cvleqyer cBa3- 
HOCTb JONOJIHHTeJIbHOrO MHOxKecTBa E%\Z B TpexMepHOM lmpoctpaucTBe E? 

Hs semmbl 2 BbiTeKaeT, 4TO Jd TOUKH Q KpaTHocTH >3 p(Q)> 


2 ie 

pe laa} B CaMOM fleJie, HaliyTcA Ba oTpeskKa QM;(Q), QM; (Q), 
oOpa3y!ollux B TOUKe Q yroul, He OombuHi 2/st, H MOXKHO MPHMeHMTb seM- 
my 2c M;(Q), M;(Q) Bmecto M;, Mz u */3m BMecto a. Takum o6pasom, 
B Culyyae, eCM CymecTByeT XOTA Obl OMHA TOUKA Q KpaTHOCTH, He MeHb- 


» 2 
meu 3, map pamnyca R (7. —1) C WeHTpoM BQ BuloxwKeH B F, H B 9TOM 
culyyae TlepBoe yTBepxKAeHve TeOpeMb! OKa3aHo. 

OctaeTcsa 0Ka3aTb, UTO KpaTHOCTb BCex TOUeK Z He MOXKET ObITb paBua 2. 
Ilycth kR(Q)=2 aan Beex QEZ. Tlocrapum B coorseTcTBHe KaxK Oli ToU- 
ke MEF Onmxaiuyto k M trouxy Q BuyrpeHHelt HopmManu B M, npunaz- 
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auryio Z. HerpyqHo foKasaTb, YTO NOWyYeHHOe TaKHM O6pa30M oToG6pa- 
ve Q = ¢(M) nosepxuoctu F B WeHTpasbHOe MHOxKecTBO Z HeMpepbiBHO, 
HueM p(f)=Z. Tostomy Z—3amxKuytoe muoxectBo. Bes orpannuennsi 
MHOCTH MOXKHO MpeANOMOKUTb, YTO JIA BCeX TOYeK Q WeHTpasbHOrO 
boKecTBa p(Q) < R (B NpoTHBHOM culyyae B F MOXHO ObIIO ObI BIOXKUTS 
(p paguyca R). Torga us Knaccwueckux TeopeM O Tose HopmMasel jocra- 
G@HO riaqKOH MOBepXHOCTH BbITeKaeT, UTO OTpesKH HOopMaveh M,Q,, M.Q,, 
Q,, Q.6€Z, a M, u M, pocratouno 6OnH3Ku, He UMeIOT OOULHX TOUeK. 
HSTOMY WJId KaxwKkou TouKH MEF cyujectByer oKpectHoctb U(M), B Kko- 
Ibo oTOOpaxenue ¢(M) romeomopduo. Kaxyaa Touxa QEZ umeer poBHo 
mpoo6pasa Ha F npu oroOpaxkeHHu g. Orcioqa Jerko cJleqyer, uTO © 
rb JByJIMCTHOe OTOOpaxkenHe HakpbITHA NOBepxHocTu F ua Z ((?), ra. VIII), 
.£ OKa3bIBaeTCA JBYMepHbIM MHorooOpasnem. M3 3aKona JBOMCTBeEHHOCTH 
fekcaHflepa, KaK M3BeCTHO, BbITeKaeT, YTO JOCOe KOMMAaKTHOe JByMepHoe 
(oroodpasue B E* pas0usaer E® ((°), crp. 562, [3:411]). Ho sBpmue Opino 
kasaHo, uro Z He pasOnBaet E*; noswyyeHHoe mpoTHBOpeyHe OKa2blBaeT 
BOe YTBepKJeHHe TEOpeMbl. 

| Bropoe yrBepxJeHHe TeOpeMbI WOKAa3bIBaeTCA TOCTPOeHHeM MpHMepa Mo- 


jpxHocty F € FR, B KOTOPy!O HeIb3A_ BOMKUTH Wap pakuyca R here 


zh 

| €. TlockoubKy IIPHMep STOT BECbMa TPOMO3JOK, MbI BbIHYXKJeCHbI OTKA3aTb- 
| 3§ecb OT ero H3JIOX*KeHUA. 

| SameruM, 4TO MOBepXHOCTH, TNOCTpOeHHble B KayecTBe NPpAMepOB, MOryT 


MiTb m06oro poya >> 2. Hostromy qua Gonee y3koro Knacca FRC Fr n0- 
. ee pola n, n>2, oueHka Hallie Teopembl He MOXKeT ObITb yJyy- 
eHa. Jia nopepxHorreH xe poyoB O u | omeHka MoxeT ObITb yslyuilena, 


qua Kuaccop Fk, Fr MoxeT ObITh JOKa3aHa TOYHOCTh NoJyYeHHOH olleH- 
a. Oquako B 9THX CJlydaax TpeOytoTca Ooslee TOHKHe TONOJOrHyecKHe pac- 
NOTpeHHA, JEM TMpoBeseHHbie B 9TOM 3amMeTKe. Mbl npesnowaraem BepHyTb- 
i K 9TOMY BOrpocy B Apyrou paoore. 

Mertoy HacTosuei pa6oTbl MoxKeT ObiTb MpHMeHeH Oe3 CyMleCTBEHHbIX H3Me- 
is K 3ajaue O BJIOMKeHHH M-MepHOrO Iwapa B (nN — |)-MepHy!O MOBepXHOCTD. 
‘M€pHOFO SBKJIHJOBa IIpOCTpaHCTBa; B 3TOM C/Iy4ae TakKe NO/JyIaloTCA TOUHbIE 
(CHKH. 

Pa6oTta BpinomHeHa nog pykopoycTBom A. HM. Pera, KoTopomy asBrop 
IpaxkaeT OylarofapHocTb 3a pA MowesHbIX JUCKyccHi. 


Hoxsocu6upcKHi HHCTHTYT Tloctynusio 
MHXKEHEPOB BOAHOrO TpaHcnopTa 23 III 1959 


UMTHPOBAHHASA JIMATEPATYPA 
tl. K. Pamesexutnh, Kype gadhbepenunanpnol reomerpnu, 1950. ?T. 3eH- 


ept, B. Tpeabdaaab, Tononorua, 1938. °T.C. Anexkcauyzpos, Kom6u- 
wropHan Tonoyorua, 1947. 417. Mectos, B. Hounn, JAH, 127, Ne 6 (1959). 
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Jloxaanm Axkagemun nayx CCCP 
1959. Tom 127, Ne 6 


MATEMATHK 
r. MECTOB u B. HOHHH 


O HAMBOJIDINEM KPYIE, BJIO)KKEHHOM B 3AMKHYTY!O KPHBY] 
(IT pedcmaeaeno axademuxom C. JI. Co6onessim 291V 1959) 


B HacTosueH 3aMeTKe OKa3bIBalOTCA HEKOTOPbIe SKCTPeMAJIbHbIe CBOHC: 
Ba 3AMKHYTHIX (HEOOAZATEMbHO BbINYKJIbIX) MJIOCKHX KPHBbIX. OTH CBOHCTE 
ObIIM BbICKa3aHbl B BAe Mpeqnosuoxenun A. HW. Petom u AoKa3zanpl I. Te 
TOBLIM. B jlaJbHetmem B. MonunHy yfaocb YyNpOCTHTb BeCbMa CJIOXKHC 
NepBoHavasIbHoe oKa3aTesbeTBo I. [lecropa. Syecb u3araeTrcH oKasaTedl 
crBpo Teopem I. Hecropa, npeaoxeHHoe B, Monuupim. 

Teopema 1. Ecau paduyc Kpueu3nel 3samKHymou HecamonepeceKaroujet 
CA O6A2XCObL HeEnpepoleno Oug<qepenyupyemot Kpueoti x ectoody He meHowe R, 
mo eceeda natidemca Kpye paduyca R,, yeaukom neocatud BHYMPU 3AMKHL 
mot o0aacmu, OCepaHnudeHHou x. | 

BreyeM MOHATHe HHTerpadbHorO Kpyra KpHBH3HbI. ByemM roBopHtTb, 4T 
Kpyr C(Y) ectb HHTeE€rpaJbHHIM KPYr KPHBH3HbI KPHBOH Y B TO 
Ke Y, ecun C(Y) sexHT WesIHKOM BHYTPH Y_ HW HOO OKpyxKHocTb C(Y) ké 
caeTcd { M0 kpaHHeli Mepe B JBYX pa3JIHUHbIX TOUKAX, OJHa H3 KOTOPbI 
Y, mH60 C(Y) ecTb OObluHbIM Kpyr KPHBH3HbI KPHBOH Y B TOUKe Y, Panny 
R(Y) kpyra C(Y) Ha3opem HHTeETrpasJIbHbIM PaAHYCOM KPHBHBHI 
y B Touke Y. Uepes Y Oymem oOo3HayaTb suOOyIO Apyrylo TOUKy KacaHH 
C(Y) c y, oruuunyro or Z. Uepes O(Y)=O(Y) o603HauHm wexnTp kpyr 
C(Y)=C(Y). Hoxaxem pay siemMM, pHuem OyyeM CUHTaTb, UTO MBI BCEr 
fla HaXOJMMCA B YCJIOBHAX Teopembl |. 

JIemma 1. J[na aboti mouxu Y €y% cywecmeyem unNmeepanonoui Kpy 
Kpueu3noel C(Y), u paduyc amozo Kpyea omaudien om HYyAA. 

Nox a3atTeabcrTsBo. 

A. O6o03HauHM uepes R, pakwyc KpHBH3HbI KpHBol y B TouKe Y. O6nu 
HbIMH MeTOJaMH uppepeHi{Ha/IbHOH TeOMeTPHH MOXKHO JOKa3aTb CYUeCTBO 
BaHvwe Tako jyru /, uro moO0H Kpyr payuyca R= R,/2, Kacatoulniica | 
B Y, He HMeeT OOmMX TOUeK c /, Kpome Y. IlycTb. yamee, m ecTb MUHH 
MyM paccTosHua oT Y fo Touek y, He NpHHayexamux J. Tak kak y— 
HecaMonepecekaloulaa KpuBast, 10 m>O0. Hetpyquo BugeTb, yTo Kpyr pe 
Auyca R,=min[m/2, R,/2], kacatomnica y B Touke Y, nexKUT WeNMKON 
BHYTPH ¥. 

B. IIlpopegqem uepes Y HopMasb n K KpHBOo y. Ha Hopmasu n onpene 
JiMM MHOKecTBO ToueK M, o61aqaroulHx CJleytOulHM CBOHCTBOM: ToukKa P€ 
ecH Kpyr C"(P) c wexTpom B Pu paguycom PY jexHT WeAMKOM BHYyTpH * 
B cusy A M ecrtb konesubiit cerment YP, HeHyseBOH JHHBI. 

Hokaxem, uto Kpyr C’ (Py) eCTb MHTerpasbHblii Kpyr KpHBH3HBI. B ce 
MoM Jlene, C’(Py) Kacaetca y B TOUKe Y uM exKHT WeMKOM BHyTpH yx. Ex 
au C’(Po) uMeer elle xora Obl OfHY O6uLy!o TOuKy c y, To C’(P,), no or 
peMeJIeHHIO, €CTb HHTerpaJibHbId Kpyr KpuBusHEI C(Y). Ilostromy ocraete 
pacCMOTpeTb Cilyyah, korgja Y —eMHHCTBeHHaA OOmlad TouKa C’(P,) H 4 
B 3Tom ee HYKHO 10Ka3aTb, uTO C’(P ) ecTb OObINHbI Kpyr KPHBH3HI 
Y B Touxe Y, 
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| Tlyctb P,, Po,..., Pe,...— HOCeNOBATebHOCTh TOYeK 7, CXONAMIMXCA K 
| H He npHHagnexammux M, npwyem MoxHO cuMTaTb, uTO P,Y ~R, mpu 
DOOM k. Tora pce kpyru C’(P,) B Touke Y Kacaiworca Y, He NMepeceKas 
iB STOH TOUKe, Tak Kak P,Y > PY, To, B cHuly onpegenenua TOUKH Po, 
byrH C (Pe) HMeIOT C Y elle, MO KpaliHeli Mepe, Be, pasJIMYHbIX OOMMX 
‘uKH Y, HW Y,, HE COBMagaiomux c Y. 

| if ” 

| Ot Touku Y, u VY, crpematca mpH k->oo kK Y, TaK Kak Kpyru C'(Pz) 
pemsatca K C’(Po), a C’(Po) uMeeT c ¥ TombKO ony OOmyo TouKy Y. 
mera HeMeJWIEHHO CJlefyeT, uTO C’(Py) eCTb Kpyr KPHBH3HbI KPHBOH x B 
puke Y. JlemmMa joKa3ana. 

Jiemma 2, Iycmb Y,€%, Yo€% u Yi Yo. Toeda, ecau xpyeu C(Y4) 
(C(¥2) we umetom c % obwux mouek KacaKua, mo ompesKu O(Y,)Yo u 
(Ys) Yo He umetom o6wuux mowek HU Cc ompesKom O(Y,)Y,, Hu Cc ompesKom 
(Ys)¥1. Sdeco Y;— aw6aa mouxa Kacanua C(Y;) c %, omauunaa om Y; 
= 1,2): 

| HoKxasareuperso. Jlyctb, Hampumep, orpesku O(Y,)Y, u O(Y,)Y, 
eroT OOmly!0 TouKy P. IIpeqnouoxKuM, AA onpeyzemeHHOcTH, uTO 


Y,P>YjP. (1) 


Hockonpxy xpyru C(Y,) u C(Y,) ne uMetor o6mmx ToueK KacaHHa, TO 
paBeyMBO HepaBeHCTBO 


O(Y2)¥1 >O(Y2) Yo. (2) 


- pyro cropoupl, B cumy (1) H HepaBeHCTBa Tpeyro/lbHHKa, HMeeM 


| O(Y2)¥1 SO (V2) P + PY: SO (Y2) P + PY, =O(Y¥2) Yo. (3) 


‘lepaBeHcTBo (3) mpoTHBopeuHT HepaBeHcTBy (2). JlemMa oKa3aHa. 
_ Jlemma 3. J/ycme Y,— nocaredoeameronocmb mo4eK x, cxodAwasncA K 
V9 (@03Mmo0o2cHO, coenadaroiuUux). Ecau Ona 3adaHHoli nocaedoeamerbHocmu Y n 
MOHCHO Hatimu nocaedogamerbHocmb Y,+ Yn, makoce cxodauyocaA K Yo, mo 
upeden Kpy20e C (Yn) ecm Kpye KpueusHol % 6 Yo u, CAzaedosamerbHO,R(Y 9) > Ro. 
JLoka3saTeabcTBo. O603HauHM Yepe3s gp YON MexAY KaCaTeJIbHbIMH 
< KPHBOH B TOUKaX Y,H Yn, Yepes Sp»— QaMHy AyrHh Y, Yn, vepes 
Sn — paccTodHve MexkAy Y, H Yn, yepe3 R,—palwyc KPUBH3HbI KpHBOH ¥ 
3 ToUKe Y,. Moxuo, BblIOpaB NOANOCeNOBaTeJIbHOCTb, CuuTAaTh, uTO lim R (Yn) 


n-+0o 
SyuyecTByeT. B sTHx o603Ha4eHHAX 
amP 
¢,—= 2R(Y,)sin => (4) 
Orcioja nowyyaem 
Ss ‘ S, 5 ‘ - Pn : 
= lim— =lim (——) = lim (R(Y,) lim =-=—— = lim R(Y,). 
= n>ooPn n-oo Sh Pn ana ( n) n->co 2 sin "Ye Pn noo ( n) 


Ho, ovepuguo, R(Y,) > lim R(Yn) = Ri > Ro, THe Ro — MMHUMAJbHBIN pa- 


IHyC KPpHBH3HbI Y. JIeMMa OKasaHa. 

Tloxa3saTeambcetTBo Teopemb 1. Ecau wa _ cyuecTByeT Takas TOU- 
ca Y, uto C(Y) ameer c { TOKO OY OOuLyI0 TOUKy, To C(Y) ectTb, no 
pee seHu1o, OObIMHBI Kpyr KPHBH3HbI KpHBOH Y B TouKe Y, Hu Teopema | 
ueBH HA. 

Ecm wa _ cyulectByeT Takaa TOuka Y, uro C(Y) uMeeT OecKoHeyHoe 
MHOXKECTBO TOUeK KaCaHHA C Y, TO, No semMe 3, C(Y) copnagaeT c kpyrom 
<PHBH3HbI KPHBO Y B JUOOOH TOUKe, MpefeJbHOM AIA MHOXKECTBA TOUeK Ka- 
canna C(Y) c y, H Teopema | onsTb O4eBHHA. 
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Takum o6pa3om, ocraetca paccmorpeTb cayuai, Korga C(Y) aa m060) 
Touku Y MMeeT KOHeCuHOe YHCIO TOUeK KacCaHHA C Y H 93TO YHCJIO HE MeHb 


me yByx. Ilycrs Y;—npowspoubHan Touka y. O6o3HauHM Yepes Vy OAHY H: 


Touek KacaHHua C (1) c 1, OnmxKalimyto K Y;. Bospmem fyry Yy Y, KpHBoi 
{, BHYTPH KOTOpOH HeT TOWeK KacaHHA C(Y,) c x. Ilycrb Y, — cepeguni 


myru Y, va Kpyr C(Y2), B cuuly Bpi6opa TouKH Y2, He UMeeT OOMLHX TO 
weK KaCaHHA C KpyroM C(Y,). Jlemma 2 Torfa yTBepx ae, 4TO 6nMoKahwas) 


TouKa Kacanua Y, wexuT BHyTpH TOM xe AyrH Yy Y,. Ilyctb, qanee, Y3— 


cepemquHa myru Y, Y,; CHOBa MOKHO JOKa3aTb, UTO Y,; nexUT BHYTpu YiY> 
[IponomKad STOT Mpowecc, MbI NOMYYHM MOCIeAOBATE/IbHOCTh  TOWeK Ya 


ie MpHueM, KaK HeTpyAHO BueTb, WIA AMA Ayr Yn Yn41, Vien Yar & 
YY, KPHBOi Y BbINOMHAIOTCA COOTHOMIEHUA: 


Vie = Z Yn Yn +1 ens Sy ane n+l, YnY nay <S Ai aX pea Yn: (9 


=F. 


Vis (5) cenyet, uToO Y, U Yn CXOMATCA K HekoTopol Touke Y,. Ho torgé 


K MloculeqoBatTesbHocTaM Y, H Yp MOXKHO MpHMeHuTb seMMy 3, H3 KOTOPOH} 
BbireKaeT, UTO R(Yo) >> Ro, YeM H 3aBeplliaeTCA MOKa3aTeJIbCTBO TeOpeMBl |, 

Teopema | gonycKaer oO606meHHe. OnpejeuHM Ha KPHBOH Y 3HaK KDHE 
BH3HbI TAKHM OO6Pa30M, 4TOOb! KPHBH3Ha B TOUKe P Oblla OTPHaTeJIbHa TOT- 
ya, korfa ¥ B TouKe P HanpaBJeHa BHIMNYKJIOCTbIO BHYTPb OOacTH, OrpaHu: 
YeHHOU y (CCH KpHBH3Ha OTJM4Ha oT HyAA BP). Torfla JOCOBHBIM MOB: 
TOPeHHeM JlOKa3aTeJIbCTBa TeopeMbI | MOXKHO MOKa3aTb Teopemy 2. 

Teopema 2. Ecau Kpueusna 3amKHymoti HecamonepeceKaroweuca Oban: 
dol HenpepoeleHo Ouddepenyupyemol Kpueoli y ecrody He bonavwe k, mo eceeda 
natidemca Kpye paduyca I/k, aeoatutl yeaukom eHympu 3amKymoti oO aacmu, 
OepaHudenHol XY. 

M3 Teopempl 2 csenyer: 

Teopema 3. B ycaoguax meopemut 2 Onauna Kpueoll y He meHowe On/k, 
a naowade, O2paHuueHHan {, He meHoWe t/k?. 

J\ia KJlacca BC€X KPHBbIX Y, KPHBH3Ha KOTOPHIX He OoubIe Rk, OWeHKH, 
yka3aHHble B TeopeMax 2 H 3, TOUHbI: MHHUMYM JocTHraeTcs, Kora ¥ — 
Kpyr paguyca 1/k. 


Tloctynusio 
30 LII 1959, 
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Jorxuayn Akagemun Hayrk CCCP 
< 1959. Tom 127, N 6 


MATEMATHKA 
A. ]\. TAAMAHOB 


© KJIACCE MOJEJIEH, 3AMKHYTOM OTHOCHTEJIbHO 
MNPAMOLO MPOHM3SBEJEHH A * 


(ITpedcmaeaeno axademuxom A. H. Maaoyeesim 29 IV 1959) 


Sakppitaa dopmysia y3xoro ucuucieHHA mpeguKatos (¥. UH. IT.) 
ign Ge 


DW = (Qi x) . » (Qexe) & V Pi, | (1) 


Ziel 


e Q;—xkBaHTop V usm 4 u mp Kaxkyom i Bce P;; KpoMe, MOxeT ObITb, 
HOH CyTb OTPUIaHHA 9JIeEMeCHTAPHbIX (POPMy,I, Ha3bIBAeTCA AKCHOMOH yCJIOB- 
ro KJlacca (cond F) usu akcHoMoi XOpHOBCKOroO Bua. 
XopH moKasai('), uo BeaKuHw Kaacc K mojesen, onpeyeneHHbiit 
\cuomoii yYCJIOBHOrO KJlacca, 3AMKHYT OTHOCHTeJIbHO IIpAMOrO Mpou3sBeeHHA, 
|e. M3 MEK, MEK cnemyeT Mi x Ms EK. Xopu (1) BbIyBHHYJI rumoresy, 
\TO BCAKHE aKCHOMATH3HPYeMbIt MYJIbTHIWIMKAaTHBHO 3aMKHYTbI —ksacc 
(onevieli ompeyejsetca akCHOMOM ycoBHOro Kulacca. Tunote3sa XopHa Oblla 
heaaua Buurom (*) id akCHOM, He COflepKallluX 3HaKa OTPHWaHBA (Ksacca 
os F) uw Quan cryyaa n= 1 (knacc DisF). B o6mjem Buge runoresa Xopua 
jcTaBaslacb OTKpbiITOH. B 2TOM 3aMeTKe JaeTCH XapaKTepHCTHKAa aKCHOM, IIpH- 
‘OJMMbIX K XOPHOBCKOMY BHJLy, H C MOMOIIbIO 3TOM XapaKTePpHCTHKH OMpoBep- 
‘aeTcad rumoTresa Xopua. 
Onpenyeaneune 1. Jina qanHoro coueTaHHaA KBaHTOpOB WM = (Q;x\)... 
.(Qe Xz) MH WaHHoK Momenu M = <M, Py,...,Ps> upequKaT S(x,,..., Xe) 
ja3bIBaeTca, S-mpequKaToM, ecu BM ucTHHHa akcuoMa DS (x,,..., Xz). 
Onpenemeuue 2. Axcnoma DY nazprBaeTcaA qs-3aMKHYTOH, eC AA 
u0ObIX MOjfeseH M,, M, us Kacca K, ompemenenHoro akcuomol DY, cyue- 
‘TBYIOT Take s-MpemuKaTb! S;, So, TO B MOemAX M;, i= 1, 2, UCTHHHDI 
1KCHOMBI 


D'S) Bay Hd « (Vie) (Sapa) 
1B M,<M, HCTHHHA akcHoma 
@ (S; X Sz) & (VX) . ec (WV xe) (Sy XS, D YN), 
ye S;xS, onpeyensetca B My XM paBeHcTBOM 
S75 (%y,- + i hie) == Sele : » X,) & So (x2, . ake, ae Xx; = <XI, x2). 


Onpeqeneune 3. Axcnoma Ml waspipaeTCA S-3aMKHYTOM, ec Ms 
HIOObIX JByX MOfeueH M,, M, us Kacca K u Asa MOOIX AByX s-mpeyuKa- 
‘op S,, So H3 HCTHHHOCTH aKCHOMBI 


CS ACLUy Mia ele place ae 
3 MOJeNAX M;, 7 = 1, 2, cmeyeT HCTHHHOCTb akKCHOMBI 
M(S7S;) & (Vx,) 2 (V4) (Si XS, > 4H) BOM xX Me 


ques 


* Kora craTba Oblla HamucaHa, MHe CTama u3BecTHa paota C. C. Chang u Anne C. Morel, 
qe JaHa MYJIbTUNIMKaTHBHaA 3aMKHYTad aKCHOMA, He IPHBOAMMas K XOPHOBCKOMY BHAy. Teo- 
empr 1 4 3 HM Halll MpHMep MYJIbTHINMMKaTHBHO 3aMKHYTOH aKCHOMBbI, He IIpHBOXHMOH K XOPHOB- 
KOMY BHY, {al0T OTBET Ha BOMPOCE!, BMepBble MOCTABJICHHEIe B paGore eC): 
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Teopema 1. Ecau axcuomn OY qs-samcnyma u OUD", mo ” 
axcuoma ‘YY qs-3amKnyma. 

TlokasatTeapcrso. Ilyctb qaH BEIBOL dopmysn YS us dopmysn DY 
Torga aHa KOHe4Had MOCeAOBAaTeJIbHOCTb 


OU = Uy ( 


rye kaxkyaa WU; ecrb uu OY, unH akcnoma, NoswyyeHHasd H3 cxeMbI akcuoM A (* 
WIM HeMoOcpesCTBeHHOe CyeCTBHe MpeAbIAyUINX POpMy Moc/eMOBaTe IbHOCTE} 
a mocnequaa dopmya WY, ecrs WS. Urodst noxasath, yto VR Oye} 
gS-34MKHYTOH, MOCTaTOUHO WoKa3aTb, uTO: 1) AKCHOMbI, BCTPedalolulveca B (?)| 
ABNIAIOTCA GS-3AMKHYTbHIMH (popMysiaMu; 2) qs-3AMKHYTOCTb COXpaHsAeTcA Tp] 
MIPpHMeHeHHH MpaBHJI BbIBO,a | 


Ay FAC DB (Cys) AN) aonG 
B *™” GDWAAS Gi AGI=aGe 


an 


TlocuieqHue yTBepxKJCHHA BbITeKAIOT H3 CJIeAYIOULMX JIEMM: 
JIemMa |. J[na abot dopmyan Y. VM. IMI. 


MO (x1, cuss >Xk, Yi, Sires ns). a) => (Q;%1) ane (QeXz), 


codepocatyeti ceobodnele nepemeHHble Yi,.-.,Y,, 3amKHymaAn dopmMyA 
(Vy,)... (Wy) DY V OY  gs-samcnyma. 
JlemMa 2. IJIycmb u3eecmno, umo gdopmyaot 


(Wy). (VY) D Gan as Ha) DZ ode ue) uae ey eee 


\ 


Vi RC. CG ee, Fee yey (3° 
(Wy;) ota he (Vy) V(x, amatts ete, (2, ee y Zp,) B (%1, seg Xkis Yi, 2 4% »Y,) V 
No (21s ei aes tir» --5Y,) (4 


gs-3amKHymol. Toeda dopmyaa 
(Wi) »,.2(¥ 4). (xis .5. per Oily, Saanee A Cie 
aE (Op 0583 Ups) [of (x1, is .) V W (Z,, o. .) &B (tt, .- BM: B (Y, oe .)} 
qs-3amMKHYyma. 
Teopema 2. /Ina moeo umo6el akcuoma (1) 6etaa akeueaneHmHa QAKCU- 


OME YCAOBHOZO KAACCA, HEOOXOOUMO U OoCMamo4HO, UMOGbbl OHA ObLNA gs-3aMKHYMA. 
CauenrctsBHre |. Ecuam akcnoma 


O( &PaV 521 ¥ Pig, V Qi Ve ore 
¢=1 


rye Qi; = Py gs-3aMnivyTa, TO OHA SKBHBAJICHTHA OHOH U3 CHeRyIOULN 
aKCHOM: 


®(& QaV..-V Que V Puy» 15S he 


Cneactspue 2. MyabruninkaTuBHble 3aMKHYTbIeC aKCHOMBI Kacca Pos F 
uM Dis F npHBoquMbl K aKCMoMe ycJloBHOro Ksacca (Teopema H. Bunra). 
H{3 teopemp 1 cieqyeT, YTO MYAbTHNMKATHBHO 3aMKHyTaA akcHoMa 


(Ax) (Ay) (Az) (Ps (x) & Po (y) & Ps (2) & Py (z) V Po (2)) 


He MpHBOAMMa K XOPHOBCKOMY BH. 

Ecau o6o3sHauuTb uepes K(H), K(s), K (eH), K (qs), K(M) coorsercr. 
BeHHO KJIaCCbl AKCHOM XOPHOBCKOFO BHJla, S-3AMKHYTHIX, MPHBOAMMBIX K XOp: 
HOBCKOMY BHJY, QS-3aMKHYTbIX, MYJIbTHIJIMKaTHBHO 3aMKHYTBIX, 7) HMEIO1 
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tro cylefyiollve HepaBeHCTBAa: 


KG) KS) CK (ah) = K (Gs) CK (™M). 
JlerKO JOKa3bIBalOTCA CJIeyIOUlHe TeEOpeMBT: 
I eopema 3. Cucmema akcuom 


Py MOCO V IAT). Cay.) HP pe pet apes; Bas 
(Woy)... (Wace) (Ay) « - « (Fyn) (& Pry Veer V Pro, & 


Se AE PLN? oe, Py), (8) 
AKCUOMbL (%) XOPHOGCKO2O Buda, MYAbMUNAUKAMUBHO samKHYyMaA, 
Gis) 


O6o3HauHM uepes 9% akCHOMY, NOJyYeHHY!O M43 aKCHOMbI Y cTupanuem 
)X BXOMKeCHHH OCHOBHBIX MpeAHKaTOB C OTPHIaHveM. 

‘Teopema 4. Axcuoma cKonemoeckoz0 6uda, OAHHAA 6 OU3soIOHKMUEHOTI 
bmanbHol gopme 


| OY, VV .62V Un, (6) 
WOMUNAUKAMUBHO 3AMKHYMA, eCAU 6 K~AacCce a UCMNUHHbL BCE AKCUOMOL 
| (4). 

DO tee Vale. . ae it (7) 


me, morzcem Oolmb, OONOt us Hux. Cywecmeyem makan aKcuoma euda (8), 
i npucoeouHAA K Heli ece aKcuomol Buda (Y) Orn i > 2, noaywaem myAomu- 
MKAMUBHO HesamMKHyMyYyIO CucmMemYy aAKCUOoM. 

‘Teopema 5. Cuzedyowaa cucmema aKkcuom cKOnemoBcKOZO Buda mYAbmU- 
luxamusxo 3amMKHyma 


| (Waxy)... (Wxe) (ys)... (Ay,) & PaVs.sV Pip V Qa V«.-V Quy (4) 
== 


(Wx)... (Wxe) (Ayr) «- - (AY,) (Pry & 66 & Pryy)s L1;,<k, 


(Wx)... (Wxe) (Aya)... (By,) (Pra, &---& Paras 1<S<hy, 


2 Qi; cymb ompuyanue OCHOBHELX npeduKamoe, a cucmema (B) codepoeum 
2BOBMONCHbIE COUeMAaHUA NO OOHOMY NoAOMUMeNNOMY NpeduKamy Pj; Us 
C0020 OUSSIOHKMUBHO2O “NCHA AKCUOMOL (0). 

Teopema 6. Cucmema axcuom cKOonemoécKoeo euda 


(Wx,) ..«(Wxe) (ys) -«-(Sy,) (P&H), 


(+) 
Pees Mae Ts it eiaeR elidel. 5 (P, & U.), (Hy): 
(+) 
DE a a2 Few Eee! lc oat ke (P2&%), 
(+) 
(Waxy) (We) (Ayn). -(Ay,)  (P2& Bh) 
(Wx,)... (Wxx) (Uys)... (Fy) (OV Pr V P2&% V Ys), (Po) 


2 Y,, Wo —aKkcuombl xopxoscKoeo Buda, a O— dopmyaa, codepscaujan moac- 
OMPUYAHUA OCHOBHOLX NpeduKaMos, MYABMUNAUKAMUECHO SAaMKHYMA, 

ABTOp BbIpaxkaeT cepzeuHyio Oularogapwocth A. HM. Maspuesy 3a mocta- 
BKY MpoGJlembl H OOcyxKeHHe paooTsl. 


VpaHoBcKHli TEKCTHJIbHbIH Ilocrynua0 
HHCTHTYT 28 IV 1959 
LMTHPOBAHHAA JIATEPATYPA 
1A. Horn, J. Symbolic Logic, 16, Ne 1, 14 (1951). 2K. Bing, Proc. Am. Math. 
., 6, Ne 5, 836 (1955). 3C.C. Chang, AnneC. Morel, J. Symbolic Logic, 23, Ne 2. 
) (1958). *C. K. Kauuu, Bpefesne B metamatematuxy, M., 1957. 
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__C. H. UEPHHKOB 


HEKOTOPbIE KJIACCbI TPYNNM C YCUOBHAMH KOHEYHOCTH 


(ITpedcmaeaexo axademuxom A. H. Maaouesoim 11 IV 1959) 


B wacroaujel craTbe aeTca px, MpeqioxwKeHHh WIA Tpyun, yAOBJeTBOpAr| 
MUX H€KOTOPbIM YCJIOBHAM KOHCYHOCTH, B OCHOBHOM, YCJIOBHAM MHHHMMAaJIbHOC? 
WIA MOArpymn Cc TeEMH WIH HHbIMM 3a/,aHHbIMH CBOHCTBaMH. 

1. BeckoHeyHyo rpynny, B KOTOpOH BCAKasd OecKOHe4yHad (haKTOP-rpyNl 
MIPOH3BObHOH OeCKOHEYHOH NMOArpynnbl HMeeT HCTHHHbIM HOPMAJIbHbIK Med: 
Telb, HasopeM H-rpyunow. Tak Kak Kaxkad JOKaJIbHO pa3peliHuMe 
rpynna sapaserca RJ-rpynnok (+), To B Kmacce H-rpynn cosepxatca Bce Ge 
KOHCUHbIe JIOKAIbHO pa3spelIHMble (MH, B YaCTHOCTH, JIOKaJIbHO HVJIbNOTCHTHEI 
rpynnbl. 

HerpyaHo yOequTecs, 4TO B OOOH OeckOHe4HOH rpymne, coxepxallet ul 
papMauHTHple H-nolrpynmbl, WpousBeyeHve BCeX ee HHBApHMaHTHbIX H-no_rpye 
ABIIACTCA CNHHCTBEHHOM MA@KCHMAaJIbHOH MHBapHMaHTHoH H-nogzrpynnon. 

C momouib1o STOrO TpeviOxKeHHA JIerKO MoWyuaerca: 

Teopema 1. Kasdan beckoneunaa epynna, o0radarwasn eo3spacmarouu 
HOPMQAAbHOLM ps00M, 6ce OeCKONHEe4Hole (akmopel KOMOpoeo sBasiomca H-epynnam 
cama seasemca H-epynnot. 

Jia mpov3Boibupx H-rpynn cnpapeqiupBa: | 

Teopema. 2. Hu odxa H-epynna ne momwem umemb KOHeX4HO2O 4UCAC 
KAACCOB CONPANCEHHOIX aNemeHmMos. | 

ua RJ-rpynn u, B YaCTHOCTH, WIA OKaJIbHO Pa3pelIMMBIX Ppynn, STO mpey 
JIO*KeHHE NOKa3saHo B paoorTe (?). = 

2. BeckoneyHylo rpymly Ha30BpeM C-rp ym nou, ecw BCAKaA ee cueTHA 
nomrpyima OOawaeT BO3PaCTalOWJHM HOPMAJIbHbIM PAOM, BCe (bakTOPbI KOTC 
poro yOB/eTBOPAIOT YCOBHIO MaKCHMaJIbHOCTH ia mogrpynn. Herpygyn 
yOequTbesx, uro C-rpynno sBaIseTcA Kaxkfad OecKOHeYHad JIOKaIbHO HHWJII 
moTeHTHad rpynma. Herpyquo yOequrpea Takxe, uro C-rpynnol saBsiserc 
BCAKaA OeCKOHeYHad rpynna, OOsmaaiolulad TaKHM HOPMA@JIbHbIM PAJIOM, BC 
OecKoHeuHbIe (akTOpbI KOTOporo C-rpynnbl. Orciojja BbITeKaeT, UTO B JOO 
OecKOHeYHOH rpynne, cofepxKalleH MHBapHaHTHBIe C-noszrpynnbl, nponsBek 
HHe BCeX ee HHBAPHaHTHbIX C-NOApyNn ABIACTCA CMMHCTBEHHOM MAKCHMAaJIbHO 
MHBapHwaHTHOH C-nozrpynnol. 

Kuacc C-rpynl He coplaglaetT ¢ cojepxKalllMMca B HEM KjaccoM rpynn, of 
JlaWarOUlMX BOSPaCcTarollHM HOPMaJIbHbIM PAJOM, BCe (aKTOPLI KOTOPOrO y]O} 
J@TBOPAIOT YCOBHIO MaKCHMAJIbHOCTH JIA MOArpynnm (coorBercrTByioululi mp! 
mMep cooOmu aptopy M. WM. Kapranonos). 

Teopema 3. Kascdaa zokanoxo Konewnaa C-epynna, YOOB EMBO P AIOUC 
YCACBUIO MUHUMANbHOCMU JAA Aberesblx nNodepynn, Umeem abenee HOPMAALHD 
Jeaumenb KoHeuHO20 UHOeKCA C YCADBUEM MUAUMANbHOCMU Ona Nodepynn, a n 
momy U cama yOobremeopsem amomy YCAOEGUIO. 

Anaorw4ynoe UpeioxeHe MIA OKabHO paspelIMMbIX Tpynl oKa3sat 
B paOorax apropa (?,4). Tak Kak mpH ycJIOBHH MHHMMasbHOCTH AIA abeeBB 
noarpynm C-rpynmbl, oGaqaiouwe BOspacTarolulHM HOPMaJIbHBIM PAJOM Cc J 
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HO HHJIbMOTCHTHBIMH (pakTOPaMH, NOKaIbHO Pa3PelIHMbI, TO JNA TaKUx 
Mm Teopema 3 PakTHYeCKH NOKasaHa B 9THX padorax. JIna C-rpynn, o6a- 
MX BO3PaCTaIOl[MM HOPMAJIbHbIM PAJOM, B KOTOPOM He JIOKaJIbHO HUJIb- 
HTHBIMH MOryT ObITh TOMbKO KOHeYHBIe tbaxToppl (WF-rpynnsr no. Tep- 

ioruu padore (°)), Teopema 3 ToKa3aHa B pa6ore (5), 

3. Ecnu %CB— Ba TakuxX HOpMaJbHBIX JenuTena rpynne G, uro 
jwop-rpynna %/% He cofep»kuT OeckOHedHbIX KJaCCOB COMNpsaxKeHHbIX 
MeHTOB u3 rpynnpt G/Y, ro wa30pem Ce KBASHILCHTPATbHOM OTHO- 
jeabuo ©; B uactTHocTH, mpu Y= 1 KBasneHTpambHO OTHOCUTebHO © 
2T Tofrpynna &. 
eopema 4. Ecau Geckoneunolt nopmaronolti Oeaum-ao RN epynne GB, 
BACMBOPHUOLU YCAOBUIO MUHUMAABHOCMU OAA HOPMAAbHOIX Oenumeneli, 
m eospacmarolujul UNeAapuaHMHAolll OmHocumenbHo BG psd, ece He Kea3U- 
parobxole omxocumeaono & qaxmopbl KOMOPOZO ABASIOMCA HUABNOMCHMHbLMU 
MNAMU KONeXHO2O pated (CheYyUaAbHozo panea 6 Cmoicae A. H. Maaoyeea), mo on 
pocum makyto nodepynny KOHe4HOe) UHOeKCa, KOMOpaA C6 AQOaeM Bo3pccmato- 
Mu uneAapuaNMHAobiM omHCcUMeAoHO OG pxAOOM Cc GhakKmopamu, PasaaearouyUmUcA 
PAMDIC NPOUSBEOLNUA KOHEUHOZ2O YUCAA K6ABUYUKAUCCKUX epynn u epynn, 
MOpqHolx aOdumuUésHOtL epynne PauUOHAAbHbLX 4UCeAr. 
Ecau nodepynna ® o6aadaem uneapuanmHolm omxHocumenoHo @& psdom, 
gakmopol Komopoeod Kea3suyeHmparonol omHocumerbno G, mo ona codepacum 
neey nodepynny KOHe4HO20 UNOeKCa C YCAC6UEM MUHUMAABHOCMU OAR NOO- 
‘we a nomomy u Cama yooeremeopsnem amomy Ycaoé6uto. 
1B cuny pesymbtatos B. C. Uapuna(*) orcioga npn ® = soirexaer: 
‘Teopema 5. Ecau epynna &, ydoeremeoparwan ycaoeuio muHKUMAaAD- 
U OAH HOPMANbNDLX Oenumereti, Umeem Bo3pacmarolutt UnNeapuanmnHolit 
5 NPOUSBOALHOILL HE KBA3UYEHMPANbHoItL OMHOCUMeAvHO Y qakmop KomMopoeo 
baemca HuAonomenmnoll epynnoil KoHe4HO2O paHea, mo ona codepocum 
neey nodepynny KOHe4HO2o UHOeKCA C YCAODBUEM MUHUMAABHOCMU OA Nnod- 
ynn, a nomomy u cama yOoeraeméeopsem IMOMY YCACBUIO. 

Jia oKasbHO paspemumok rpynnpt G sto npesoxwxeHue paBHOCHJIbHO 

HOBHOMY pe3yJIbTaTy padorut (’). 
CneycTBuem Teopembl 4 ABJIAeTCA TakxKe: 

Teopema 6. ITycmb epynna ©, yooenemeopatowan YCAceuIO MUHUMAAD- 
rm OAA HOPMANeHbLX Oeaumeaeti, C6nadaemM Bospacmarnlum UHeApUaHMHOLM 
dom, 6ce He KeasuYueHMparbHole omHocumeAbHO Y Gakmopol KoMOpoeo AOKAAb- 

HuAbnomenmHol. Ecau Kaocoolii AOKANbHO HuUABNOMeHMNHoLL NOPMAAbHOLL 
numeno maKkoli epynno. © codepxcum 6 Ka4ecmee nodepynnel KOHEXHO2O 
Oexca Hekomopblil ee Kéea3seHMpaAoNolli HOPMAAbHOILL OeaUumMeAv, Mo OHA 
Jepacum abenesy ncdepynny KOHe4HOZ2O UHOeKCA C YCAOBUEM MUNUMAABHOCMU 
a nodepynn u nomomy cama yCo3zAemeopsem aMOMY YCAOBUIO. 

Bcuay yTBepxKeHHA BTOPOH YacTH TeOpeMbI 4 9TO Mpesoxwenve WA rpynn, 
NaaroulHX BO3pacTatOulHM HHBapHaHTHbIM PANOM C JOKaJIbHO HHJIbMOTeHT- 
MH (paKTOPaMH, PaBHOCHJIbHO COOTBETCTBYIONEMy pe3yJIbTaTy pa6orsl (*) 
f. B Hel Teopemy 3.6). 

4. Hexoropyio wuBapHaHTHyio cucTemy rpynnpt © GyyemM HasbiBaTb 
(p)-cucTemMol (p—HekoTOpoe 3aaHHoe MpocToe YNCJIO), eCJIM Kak bli 
(bakTOp, CoOfep2KallH p-sIeMeHTHI, OO/laaeT BO3PaCTAIOLIHM HOPMAVJIbHbIM 
NOM Cc dakTopaMH, YOBJIETBOPAIOULMMU YCJIOBHIO MaKCHMaJIbHOCTH JIA 
Irpyn, wim ec OHA TaKHx (bakTopoB He uMeeT BoBce; rpyony G, 
najaroury1o T (p)-cucTemMoH, HasoBem T (p)-rpymmou. 

Hexotopyio HHBapvaHTHyto cucTemy rpynnpl & Oyzem HasplBaTb T-c uc T e- 
yf, ecu Bce ee (bakTOPbl HMEIOT BO3PAaCTAaIOWHH HOPMAJIbHbIM pA c cbak- 
paMH, YOBJIETBOPAIOW,HMH YCJIOBHIO MAKCMMaJIbHOCTH [WIA = MOArpytit, 
ynny @, o6nagaromyio T-cucreMoi, Ha30pem 7-rpynmon. 

Knace T-rpynm octatouno wHpoK. On cosepxKHT, HampuMep, BCce 
l-rpynmbl (4, B YaCTHOCTH, JOKaJIbHO pa3spelliuMble Tpyniibl), a TakxKe BCe 
V*-rpynnpl. 


JAH, rv. 127, Ne 6 GLC 


T (p)-rpynny G (coorserctBexHo, T-rpynny ©) nasopem T*(p)-rpyun 
(coorpeTcTBeHHO 7*-rpyimmon), ecm ee (pakTop-rpynna 110 MaKCHM@JIbE 
nowHol nosrpynne sBasetca T (p)-rpynmou (cooTBeTCTBeEHHO T-rpynme 

Teopema 7. Ecau ece cunoecKue p-nodepynnel Oe€CKOHELHOLL §~=§NOKAAL 
Koneunoli T*(p)-epynnot (@ 4wacmuocmu, T*-epynnol) cneyuanoHol, mo < 
ABANCMCA KOHCUHIM paciuUpeHueM nodepynnol, He codepsxcatyell p-aNemeHn| 
(ecau ee CuaoecKue p-nodepynnol KoHeuHbl), AUOO nodepynnot, posnaearouset 
6 noAyNpAMoe nNpousecdenue nodepynnol, He codepsatyell p-9NeMeHMOB (UHEA} 
anmuoll 6 Hem) U HeKOMOpott noAKOU abenesoll P-epynnol KoHeXHOZO paH 

Teopema 8. Ecau daa Kancdoe0 uucaa p us HeKOMOpOZO MHOdKECMeL 
npocmblx 4ucen @ece CuACCKUe p-nodepynnol OeCKOHeXHO AOCKANbHO KOHE4t 
T-epynnol, He umerouell UCMUHHELX NOOepynn KOHELHOZO UNOeKCA (6 4ACMHOC. 
noanoli), CNeYUUAAbHbL, MO OHA ABAREMCA paciuUpeHuem HOPMAAGHOO Oenume, 
He codepoaeeo p-aNeMeHMOB HU OAA OOHO2O p US TK C NOMOWUoIO HeKOMOL 
CAOtiHO-KOHeUHO noAHOli abenesou m-epynnel. 

Cnenmetsue 1. Ecau Ona Kascdo2z0 p us HeKOmopoeo aHosicecmea 
Npocmblx uUucen 6Ce CUAOeCKUe p-nodepynnel OeCKOHe4HOU AOKANBHO KOHE4A 
T-epynnot & cneyuaaonol, mo ee dakmop-epynna no MAKCUMQAbHOMY HOpMa. 
HOoMY Oenumesnto, He codepocaiuemy p-aNemeHMOe HU OAA OOHO2O p U3 
AGASEMCHA PACLULUPeHUeM CAOLIHO-KONeXHOL NOAHOL AOeENeGO T-epyNnnol C NOMOLY| 
epynnbl, 6ce CcuaoecKue p-nodepynnbl Komopolt ONA Kascd02O p us Tm KOHe4H 

CaenctBpue 2. Ecau ece cuaoeckue nodepynnbt noKanbHO KOHe4H 
T-epynno. © cneyuanone (@ wacmHocmu, ecau epynna & umeem Koneum 
pane (’)), mo OHA sABAReEMCA pacilupeHuem CAOUHO-KOHEXHOU nonHou abenese 
2pynnol C NOMOLboIO epynnol, 6eCe CuUAOosCKUe Nodepynne! KOMoOpolt KOHeLH, 

Caencetsue 3. Ecau 6ce cunoeckue nod2pynnet nepuocdureckou W F-epyni 
G cneyuanbrbl, mo oHa ABAREMCA pacwlupeHuem CAOliHO-KOHeXHOLL NoAKOLL at 
nebo epynnol C NOMOLMbIO epynnol, 6Ce CUACeCKUe NOOepynnol KOMOpoli KOHEe4H. 

CnenetBue 4. Ecau aokanoHo Kkoneunan T*-epynna yOoenemeopae 
YCAOBUIO MUHUMAABHOCMU OAH abenesolx nodepynn, mo ona umeem abene 
nodepynny KoHeuHo2o undeKCa C YCACeUEM MUHUMANbHOCMU Ons nodepyn 
a nomomy U Cama yOoereméeopsem amomy YCaoéeuro. | 

5. Hopmanbuyto cHcremy HeKOTOPOH rpynnbl Ha30BeEM KOHE4HO-cTyMeHH 
B OTHOMWCHHH HEKOTOPOrO NpocToro unc wa Pp, ECM OHA HMEE 
XOTA Obl OMHH *akTOpP, cosepxallNi p-2/eMeHTbI, H HE MMeeT GeCKOHEUHE 
(pakTOpoB TakKoro poya, 

Teopema 9. Ecau 6eckoneuHaa noKanbHo KoNeunasa epynna &, o6adat 
Wah KOHELHO-CMYNeHHOU OMHOCUMENOHO HEKOMOPOeO NpocmoZo 4UCcAa Pp HOPMAA 
Hou cucmemou M (6 xacmHocmu, HOPMANeHOL cucmemotl Cc KOHeXLHoLMU Gchakmop 
Mu), UMeeM KOHeLHYIO CUACBCKYIO p-nodepynny, MO ee MaKCUMaABNOLi HOPMAN 
Holli OaUMeN’, HE codepscatuutl p-anemeHMoe, UMmeemM B Heli KOHeUHoIL UNOeK 

Ecau | —u«ucao mex daxmopoe cucmembt M, nopadoK Komopoix Oeaum 
Ha p (66udYy KONeXHOCMU CUAOBCKUX p-nodepynn epynnet © amo 4aucao Oost 
OblMb KOHeLHbIM), U mM — HaUsoiCWUti us amUxX NOpAOKOB, mo amom UHOeKC j 
npeeocxodum uucaa [(mm* l)\\""", ede m* —Hau6onvuee yeaoe uucao, code 
ocaueeca 6 lym. 

Teopema 10. Ecau 6eckoneunan nokaabHo KoHeUHnaA epynna ©, o6a 
Oarnwaa Kopmancnol cucmemoit c KoHneunolmu axmopamu (@ 4acmHocm 
ACKANbHO KOHeuHaA H-epynna 8), umeem omauunole om edunuol KoONeUHt 
CUACBCKUE P-nodepynnel Ona OecKOHeLHOZO MHOMKECMeA k NPoemolx uUCeA p, ni 
ona umeem OecKonernyIo abencey x-nodepynny. 

Tlepmckuit rocyzapcTBeHHbIit yHuBepcuTer Tlocrynuao 

um. A. M. Toppxoro (7 IV 1959 

Hae = Geen oe JIHTEPATYPA f 

<G.6H 1 pin ioe Teer Valgdodan ee ie Uscip mn Oh aN 
, . -, Id, : . H. DepuuxKos, Mare 

genes ae 185 (1950), 4C. H. YWepuuxkos, Marten. cOOpH., 2856 1919s 
sale OTKHH, Tp. Mock. matem. o6u., 6, 299 (1957), .° B.C, Ua p.w u,. Mare 


cOopH., 29, 433 (1951). 7 B. C. UWapun, Matem. c6o H?, 33,.27 (1953); 9» 3 Ho He M 
KoBa, H3s. ‘AH CCCP, cep. matem., 13, 60 (1949). ‘ : ’ 
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MATEMATHKA 


A. A. INAPLUAHOB 
| OBOBLIEHVE TEOPEMbi @JIOKE HA JIAHEMHbIE YPARBHEHUS 


| 


| (ITpedcmaezeno akademuxom C; JI. Coboneeuim 4 V 1959) 


- 


§ 1. Kak uspectHo, Tecpema ®yoKke AIA cucTeMbI BYX MHHeHHEIX AuC- 
PeHUHaJIbHBIX ypaBHeHHH C NepHofuuecKuMu KosqdullMeHTaMN B Csly4ae 
HBIX KOPHelt py HM fg XapaktTepucTuyeckoro ypaBHeHua (0) (cm. ()) 
epxaeT CylleCcTBOBaHhe JBYX JIMH€VHO HE3aBHCHMBIX pelleHul Busa 


i 


UM O=ee*, UP Op galtle 


(1) 

Very = oi(tye =, VO! aye aie, 

L g(t) u ¢;(t) —nepvogznueckune dbynKunn, A; = Inp;. 

| Ecnu 9; u ; 3AMCHHTb COOTBETCTBYICIMMMH NOCTOAHHBIMY, To (1) MoxKHO 

KCMATPHEBATb KaK [Ba JIMH€CMHO He3aBHCHMBbIX PelWI€HHA HeKOTOPOH cucTe- 

C MOCTOAHHBIMH Kostdunventamn. TIlostomy B ocwa6neHHOoHK copme 
pemy @PnoKke MoxHO cdbopMysupoRaTb Tak (°): cHcTeMe JIMHEHHBIX udde- 

HIUHaJIbHBIX YpaBHeHHH C MepHOAMYeCKHMH KOS*PNUNEHTAMH MOKHO CONO- 

HBUTbh CHCTeEMy C TaKHM Ke YHCJOM JIMHEHHBIX YpaBHeHHH C MOCTOAHHBIMU 

i aS ies TaKY10, UTO MPH OMHAKOBbIX HaUaJbHbIX YCJIOBHAX 3Ha- 

HA pellieHHH MepBOH HM BTOPOH cuCTeM CoBnayxyT pH ¢, paBHbIxX WeJOMy 
Cy MepHoyosB. 

B Takou dopme TeopemMa @yoKe jonycKaeT oGcOuleHHe Ha HeJIMHEHHBIe 
he penunabuble ypaBHeHHA, CofepxallHe ABHYIO MepHoMuecKyIO 3aBH- 
MOCTb OT BpeMeHH, TaK Kak HM B S3TOM CJly4ae MOXKHO NOCTaBUTb BOMpoc 
COMOCTABeCHHH UCXOMHOM cucTeMe Jpyro CHCTeMbI C TaKHM Ke YNCJIOM 
ABHeHHH, He cCosepxKalleH ABHO 3aBMCHMOCTH OT ¢, MpH4eM pelleHHA 
XOJHOH WM COMOCTaBJeHHOH CHCTeEM JOJOKHBI COBMasaTb Np 3HayeHuax 7, 
eas IeJOMy YACJyY Nepvonos. 

B wactosmel cTaTbe MoKa3aHo, YTO Takada 3aaya MOKeET ObITb CTPoro c*op- 
JIMpOBaHa M pelleHa Ha OCHOBe TeEOPpHH avaNNTHYeCKOH MTepallMu byHK- 
Mm. O6ObeKTOM JIA uTepalun saABaloTcA cbyHKuuH u(x, y) u U(x, Y), 
[paxkalollue 3HAYCHHA PeIMeHHA HCXOAHOM CHCTeMbI B KOHWE Nepwoga yepes 
aueHHA pellueHHaA x HM yY B Havase Mepvora. 

Sayaua MomweT ObITb pemleHa, ecu u(x, y) HM U(X, Y) YAOBJeTBOPAIOT 
eOOBaHHAM: 

1) umMeeTca pelleHHe CHCTeMBI 


u(x, B)=a, (a, B)= B; (2) 


2) B oxKpectuoctu (a, 8) dyHKunH u (x, y) MU U(x, y) pasiaraloTca 
pAb 


u(x, y)=a-+ Axo (x —&) + Aoi (Y — B) + Aao (x — @)? + 
+ Ay (*—a)(y—B)+-->, (3) 
(U(X, Y) = B+ Bio (%—%) + Bor (y 8) + Bao (x — 4)? + 


+ Bu (x—a)(y—B) +--+ | 
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mpHuem 


VA, Aoi 
A-=) aeobeaiee 
iss Bor i! 
3) Ato, Aoi, Bio 4 Bory Momumo (4), yOBJeTBOpAIOT ycAoBUAM ( 


usu (9). 

[na Wpyrux cayyaeB BOMpoc OCTaeTCA OTKPBITHIM. 

B aJibHefutem 6¢3 orpaHMuyeHuA Mbl OyweM moaraTtb a= B =O, Ti 
KaK B IIpOTHBHOM CJly¥ae MOXKHO BBeCTH U—G& MH U—f BMeCTO UW UU! 
xX—a H y—B BMeCcTO X HY. 

§ 2. B cnyyae AByx BentecTBeHHbIX (PyHKuM u(x, y) w v(x, y) saqaq 
06 OTBICKaHHH aNamuTuuecKol uTepanuu opmMy TMpyeTcaA ceyoulHM oOOp. 
30M: Haiitu mapy dyaKuua u(x, y, t) u v(x, y, t), YROBAeTBOpPAIONIA 
yCJIOBHAM: 

1) u(x, Y, 0) =x, U(x, Y; 0)=y; 

2) u(x, Y; 1) = u(x, y), v(x, Y; 1) = v(x, Y); 

3) u[u (x, gy, t,), U(x, Y, ty), to] = U(X, Y, t, + te), 

u[u(x, Y, ti), o(%, y, ti), to] = (x, y, ty ts): 

Mbt mpegnomaraem, uTo cbyaHkuun u(x, y) uw U(x, y) yoBeTBOpAIC 
Tpe6oBaHuam (2), (3) u (4). Urodsr cpopmMympoBaTb Apyrue TpeOoBanHs 
3anHleM KOPHH XapaKTepucTuyeckoro ypaBHeHHA 


Aig =P Ao1 ==) (: 
By Bor — p 
B_(popme 
py = ePHD, oy = PD, ( 
rye 
pein Rh: eos 2 (7 


2VA 
Hlaibueliimue TpeOopaHuaA cosepKHT cuemyoujad Teopema: 


Teopema 1. Ecau u(x, y), v(x, ¥) pasaaeaionca 6 oKpecmuocm 


HYAA 6 pxdu (3), NPUuYem Umeem mecmo (4), U eCAU BoINDANAIOMCA HepaeeH 
cmea: Auoo 


Aio + Bn 
| Nis |<h, A+, (8 
Auoo 
Ajo + Bor p 
ears fee || >! v 


u™(20), mo cyujecmeyem oxpecmuocmb mouku x = 0 y = 0, @ Komopoti 
e vir ? an ’ HKU! 
u(x, y, t), v(x, y, t) npedcmaeumy cmenennoimu padamu a 


u(*, Y, t) = Oy (t) % + Aon (4) YA bag (E) x?) oy (t) XY LE Org (£) y? +L. fle 
U(x, Y, t) = Bro (t))x}+ Bu (A) y + Bao (2) x? + Bur (t) xy + Boo (¢) y? +.... ( 


a 
;OTMeTHM, 4TO aHaMTHYecKad uTepanua (X,Y, 


t) uo 
weTBOpaeT MudpepentMabHbIM ypaBHenusam (2) ) (x, y, t) ynos 


du dv : 
qi OU, 2), Fi = 9 (u, 2), (11 


KOTOpble WH HaJIeKUT CONOCTaBATb Uc is 
XOMHOH cucTeMe c ne | 
3aBHCHMOCTbIO oT f. Te ae 
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{§ 3. O6o6mnm metog A. H. Kopxuna * nocrpoenus ananutuueckoli uTepa- 
1, KOTOPbI OH MpHMeHHJI K Cyly4alo (yHKUMH OHO mMepemeHHo (8). 
KODA u3 (11), neTpyqHO nonyuuTb ypaBHeHua 


Ou su t) @ (x, y) Ou (x, we t) nie (x, y) ou = a t) 
| (12) 
dv a Jae =. w (x, py (x, a t) to (x, y) du ae iy 


| Bynem ucxatb u(x, y, t) wu u(x, y, t) B Buge panos (10). Cpapunpaa 
) H (3), MbI MOXKeM HaMHcaTbh ycnoBuA 


Qby9 (0) = 1, 91 (0) = a9 (0) = oy, (0) =... = 0, (13) 
Bo: (0) = 1, Bro (0) = Poo (0) = Bur (0) =... = 0; 
| Ge (1) = Ase, Bex (1) = Buz. (14) 
| Oynxuny w(x, y) uv o(x,y) Cynem uckaTb B Be pAloB 
| O(X, Y) = WyoX + Mor Y + WaoX? + OXY + Oy? +..., (15) 


o(x, y)= yoX_+ SoY + Fq9X? + oy XY + aooy? +. 


| TIlogctrapnaa (10) wu (15) B (12) uw mpupaBHuBaa Kos¢dunnenT npu 
ay", MbI MOJIy4uM Aude penuuaJbEbie PeKYPPeHTEBIE YPaBHEHHA TWA Oz (t) 
| Bie (t). Meppaa uetBepka 9THxX ypaBHeHH uMeeT BUA 


dd19 dBio 
eG = 010% + F10%1, v3 = 10P10 Sie 31Po1, 


16) 
d d ( 
tt = W1%19 + Fq1%01, a2 = 1B 10 + ForBo1- 
Pemas (16) copMecTHO Cc HauaJibHbIMH ycJOBHAMH (13), Nomwy4uHM 

Sao i =e"? (cos Dt+ a5 sin Dt) ; 

dor (t) =e sin Dt, Box (t) = ert sin Di, (17) 


Bor'(t) = oP (cos Dt — 9" sin Di), 


me p u D onpegenstotca (7), a Takxe opMyJamMu 


®190 — 901 2 2 
BR eas ee D? = p® — (@19991 — F10o1)- 


Ucnoup3ya Tenepb B (17) ycnosBua (14), MbI Nowy4MM culefyroulNe BbIpa- 
KEHHA WIA 049, Wo1, F19 H 1! 
i a! A1o — Bor _D\ _ An _D 
Wy) = (INA + VA aoe DO eeaiesianDe 
pow dthomae Me ab et ows Ajo— Bu D ) 
on kein De, Go = 7 (Ind — VA sinD/* 


Tlanbuehuime BEmuuceHHA a(t) HW Bye (tf) MOXHO YNPOCTHTb, BOCTONb30- 
ABIUMCb TAKHM CJIeCTBHeM U3 ycJOoBuH 2) u 3) § 2: 


(18) 


u[u(x, y), v(x, y), t]=ulu(x, y, 2), v(x, y ZI, (19) 
u[u(x, y), U(x, Y), t]=v[u(x, y, t), o(x, y, t)). 
* Kpome A. H. Kopkuua, 9THM BOMPOCOM 3aHHMaJIHCb H pyre aBTOpbl (CM., HaNpH- 


ep, 6uOnvorpaduio B (2), a Taxxe (4, *)). 
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Tloncrapasa B (19) paap (3) u (10) 4 mpupaBHuBas KOSPpHLLHeHTEL Tj 
OMMHAaKOBBIX cTeneHaAX x/y*, MbI NOJIYYMM PeKyPPeHTHbIe CHCTEMbI JIMHCMHE 
ayIreOpawuecKUX YPaBHeHHi, TMO3BOJIAIOMMe OMHOSHAYHO ONPEMeAATS ek | 
vu Be (t) uepes (17). SameTuM, 4TO 9TH CHCTEMbI NO3BOJIAIOT BbIMHCIA 
Kospbuventb pagop (10) mpH ycuOBNAX Oovlee WIMpOKHX, YM (8) u (S 
HMeHHO 


p l1—k 
== 1p 7 ees (2) 


roe 1 u R—wenpe uucna u 1 >0, R>—1,l/4+k>1. 

AnaslorMuHble CHCTeMbI ypaBHeHHH, TMO3BOJAIOWIMe BbIPAaSHTb We HU 9} 
yepe3 (18), MOxXHO MOJYYMTb, BOCHOMb3SOBaBINIMCh (YHKUMOHAJIbHBIMA ypal) 
HeHHAMH 


Ou (x, y) 


ofu(x, y), 0%, Pl =A ole, y+ “Geo (% ¥), 


dv (Xx, 
s[u(x, y), o(%, Q)=PEPa(x, y) + Eo (x, y), 


KOTOpbIe BbITeKaloT H3 (12), ecm B NOCueqHHuX NoMOKUTS ¢ = 1. JMna story 
Hy2KHO MogcrapuTb pap (15) u (3) B (21) w mpupaBHATb 3aTeM Kospduy 
ILMCHTbI MIpH OWMHAKOBbIX cTemeHAX x‘y* B OOCHX YaCTAX PaBeHCTB. 

§ 4. BygeM Ha3blBaTb UTepalluOHHOH OOacTbIO yHKUHH u(x, y) i) 
u(x, y), COOTBETCTBYIOLeH HeKOTOPOH OKpeCTHOCTH TOUKH (a, 8), Nouyda 
MoH u3 (2), YacTb MMOCKOCTH, OONaaloulyio CeAYIOULMMH CBOHCTBaMH) 
BO-M€pBbIX, OHA BKJIOUaeT OKPeCTHOCTb TOUKH (a, 8B); BO-BTOPbIX, KOOPH] 
HaTbl JUOOOH TOUKH 9ZTOH OONacTM MOryT ObITb MOJIyYeHbI Kak 3Ha4eHHS 
HEKOTOPHIX ICJIOUMCJICHHBIX UTepallul Un(X, y) HU Un(X, y) (n—Wenoe nO} 
JIOKUTE.1bHOe HIM OTPHWaTesbHoe UHCO) Mp apryMeHTax x HU Y, B3ATBD 
M3 9TOM OKpecTHOcTH. B 3aBucaMOocTH OT BHAa u(x, y) uM U(x, y) uTepa 
WHOHHAA 00.1aCTb MOXKeT OblTb, BOOOULe TOBOPA, KaK YaCTbIO MJIOCKOCTH, Tak 
M BCeH MJIOCKOCTbIO. 

Hertpy4uo Buderb, 4To cbyHKuHH w(x, y) HU a(x, y) C MOMOTbIO YPpaBs- 
HeHuH (21) MoryT ObITb MpowomKeHEI Ha BCIO HTepallwOHHy!O OOMacTb. 
B culy sToro O6cTOATeIbCTBa MOXKeT ObITh BbICKa3aHa CJIeMylollad Teopema. 

Teopema 2. /Ipu éotnozHenuu ycaoeuti meopemot 1 aHaAUmuuecKaan ume: 
payun cywuecmeyem 60 ece umepayuonHott oOnacmu Kak pewenue (11), coom 
eemcmsytouee HALANbHbLM 3HQAYUeEHUAM X U Y. 


-B 3akmouenue Bipaxkaio OularogapHocts H. VW. Axuesepy u A. J. Mammxucy 
3a OOcyxKeHHe Ppe3ybTAaTOB. 


VMuctutyT mMaTeMaTHku Tlocrynua0”% 
CuOupceKoro orseneHua 14 IV 1959} 
Akayemuu HayK CCCP " 


UMTHPOBAHHASA JIATEPATYPA®, 


1VY.T. Maaxkunu, Teopua ycroiuasocra apuxenua, M.— JI., 1952. 2 H. Tr. We 
6otapes, Teopua rpyno Jiu, M.—JI., 1940. 8 A. Korkine, Bull. d. sci. math 
(2), 6, 228 (1882). *II. Mouteab, Hopmansasie cemelictsa ananuTHueckux cby uKuHE 
M.— JI., 1936. * K. Baaupou, Ananuraueckue byuxuun, M., 1957. 8 A. A. La p 
ma HOB, AToMHad 9Heprua, [Ipunoxenne Ne 4, 83 (1957). 
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Hoxnane Akanqemun nayx CCCP 
1959. Tom 127, Ne 6 


rFHUPOMEXAHHKA 


Jl. B. WAPHKAJI3E 


ABTOMOJEJIBHBIE ABY)KEHUA WU TOUEUHBIN B3PbIB 
B MArHMTHOM FASOAMHAMHKE TPH BECKOHENHOM 
MPOBOJAMMOCTH FA3A 


(ITpedcmaeaneno axademuxom fl. B. 3eavdoeurem 9 V 1959) 


B wacTosmel paOoTe uccieqyeTca aBTOMO,esbHOe jBuxKeHHe rasomar- 
HOH cpefbl, OOaaomjeH GecKoHeuHO G6O/bINOM MpOBOAMMOCTbIO, pH 
AMOJIOKEHHH, YTO HaMpAxKeHHOCTH MarHUTHOFO MOJIA MOXHO NpeACTaBUTb 
«K CTeNeHHY!IO (PYHKUMIO SHTPONUH. 

| YpaBuenus, XapakTepn3yloujwe HeCTAaWHOHapHble TeueHHA Ta3a, HaXO- 
mlerocA B MarHUTHOM Hove u OONaaloljero OecKOHeYHO OOOH MpoBo- 
MOCTbIO HM ICHTpaJIbHOM CHMMeTpHeH, HMeIOT BH (4) 


| 
| Ou Ou ATO pe eho fa ar 
| ee op par tp Or +2) =0; ») 
a a 
ae uh 4 BNL =O; (2) 
ete ae. + bot at (3) 
Olnh ai 
a ae +5: +(N —m) t=O, @ 


je  u&—CKOpocTb a3a; p—MMOTHOCTb; p— faBuenue; k= Cp/Cy; 
=H/V 4r; H —wanpsxKeunocTh MarHuTHOrO MOA, B paccCMaTpHBaeMoM 
myuae Bcerfa NepnenANKYy/IApHad CKOpOCTH JBYXKeHHA 1a3a. 

IIpu stom, ecu B ypaBHeHuax MakcBesia mpeHeOpedb TOKOM cMelle- 
HA, TO MOTHOCTb TOKa 3aNHUleTCA B Buse 


earn 6 


fe Jia ofHoMepHoro Teyenun N =O, m=O, xorna H=H,z(r, t), J = Jo; 
JA  WMMHApHueCKH-CHMMeTpHuHOrO §=©6TeueHuA Nee | nia 0 Kola 
fe T1o(7, 1), | =o BV alo m =i, xorla ff =e, p= fz. 

M3 (2) u (4) cpa3y nosyuaem nepBbii MHTerpal CHCTeMbI ypaBHeHHl, 
OKa3bIBalOlMii yCJIOBMe BKJICCHHOCTH B  BeleCTBO MarHHTHBbIX CHJIOBbIX 
MHuH 

h = b(s) er™, (6) 
me s— 9HTponnaA. 

IloqcTapian BMeCTO JaBJIeHHA 3HayeHHe 


p =< (s) ¢* (7) 
 Movlarad, 4TO A MOXKHO TpeACTaBUTb B Be 
h=0'(s) pr™ = O59" (s) or™, (8) 


by = const, H ucKmrouaa p uh uz (1) — (4), TOMyauM 
Ou pega OLS dlInp See ony Oullp a 2m — 0, 
2 4 SH 4 ptntg (ONS 4 AOTRP) + Bhatnprtm (=P en) 
Olne dO Inp Hees. 
ot ee Or etNe 0, 
dlnc , dIns_ gq 


“Oba Rear 
JlerkKoO MpoBepHTb, YTO aBTOMOJebHOe pellleHve S3TOH CHCTeMbI MO} 
HanucaTb B Bue (*) i 


“== 14-16, (Zz), p= 1%EY (2) orS=eMES Ee), (i 

a 2A ) + 2) 
— Mmn)a, — (a 
Zz lpia) NGS OG, 2) See ia een Se ; 


SametuM, yTo ecu 6(s)=const, TO n=O, uTO HalloxHIO Obl AONC 
HHTCJIbHYIO CBA3b Ha @, H Q, MW OrpaHuyMsIO Obl YHCJIO BOSMOXKHbIX aBTOM 
eJIbHBIX JBWxKeHHH. Tlogctapana (10) B (9), mocne BBefeHHA OOO3HAaYeH, 


xz =&; (1 
kes ‘és = y2?; (1 
bees G22"? = Qn, (1 


MbI TOCJlI€ MpPOCTHIX NpeoOpa3s0BanHi MosyuHM 


Ss ( Eo Es | 
zz) +274 2 + Nez + 2m 
ie _ a@+(N+1)x ee eS as (14 
IED a, — x te nie . aa 


rie x’ <= dx dz, Ba = de.) G24 E ees de « 
Bsap slorapucdMuyecky!o MpousBoHyi0 of (12) u (13) 


(x + x’z) (a, — x) = (aq —1)x + £(k 


mia: Hibs (16 
n 
wu NofcraBsaa B (14), nonyuum 
. 2(a;— 1) +6 ; 
[(a, — x)? — y — 2a] x'2 = y[ SO + + 1) x | + 


+24 [(N—m+1)x+(a+-—1)]—x—)(q—x); (17 


(e—1) x2 =(q— x) z—[N (1) 4 (+ Ie $2; (18 


x'2 = (a — x)“ 2z—(N—2m 4 3)x 42. (19 
Paspemasa (17), (18) m (19) ornocutenbHo dinz/dx, nonyuaem: 


dinz  (a,—x)dIny/ dx —(k—1) _ , 
die IN) (20 
(a; — x)? — y — 2y 


+N $1) x|+2n] Wm +4) x4 (a+ S— 1) | 4—x) (a—a) 


= |- (ay = + ae 


d\inz__ (aj—x)dInn/dx—i 
dis jay AN == pe ee oe (21 
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Takum o0pa30M, Kak B OObISHOM Pra30BOli AHHAMHKe, TaK HW B MarHuTHOL 
OWHHAMHKe 3af\aua WHTerpHpOBaHHA HCXOMHOM CHCTeMbl ypaBHeHHi B 
THbIX MIPOHSBOAHbIX MepBoro NopsAyKa CBOAHTCH JIA ABTOMOJeJIbHbIX JBH- 
MPHHH K OMHOH KBalpaType HM JBYM OObIKHOBeHHBIM lMdpdpepeHiMaJbHbIM: 
#aBHeHHaAM mepBoro nopayKa. Iloce wuterpnpoBanusa (20), (21) MbIl monyyHM 
|} JIHOe pelieHHe CHCTeMbI, 3aBHCsAuleH OT 6 MNPOH3BOJIbHBIX fMOCTOAHHBIX 
» Gay T Cry Coy Cz, THC Cy, Cy, C3 — NOCTOAHHbIE HHTEPPUPOBaHUsA, YTO MOXKHO 
bpMavibHo CUHTATb MOJIHbIM HHTerpasioM HCXOJHOM CHCTeMbI ypaBHeHHH. 

IIpH ofHoMepHom Teyenuu, T. e. mph N=O0O un m=O, nosaran a, ='l, 
(|}=0, MbI nowyuHM ocoboe pewienHe (*). B camMom flee, NpupaBHuBas. 
{CIMTeNb H 3HaMeHATeb pobu B MpaBol yacru (20) K Hys0, NosyIHM 


t 
ce tteteul, y= Zee FoeeS 


YUHTHIBAA, YTO ae 
ae 


Mi c=V kp/p —oOnrunan cKopoctb 3ByKa), 
| 

2 2 
2n= bos*"p = Cur 


. Cur = V 00 = V H?/ 4np — MaruutorasoquHamuyecKad CKOpOcTh), Oysem 


MECTb 


+ =utem 


Lae gery 
ne Cy = Ve + Cur). 
Ecuiu MarHuTHoro noua HeT, TO bb) = 0, n=O, uw 3 (20) nomyuaem 


dinz  (a,—x)d\iny/dx—(k—1) _ 
dx  [N(k—1)+k+1)x-—2 
(a; — k)— 


yf FOOL 4 41)2]— xd —a(a—9 


| 43 BTOporo ypaBHenus (14) 


| —ding =2t%t9*dinz + din(x—a), 


| €. YpaBHeHHA, ONMUCHIBAaIONIMe ABTOMOJebHbIe TBHKCHHA OObBIUHOH rasoBoH’ 
MHaMHKH (°, *). t 

_ PaccmoTpHM TeNepb «TOUCUHHI B3pbIBy) B MarHHTHOH Ta30MHaMuKe. 
DreTHN, UTO ABTOMOJIeNbHOe JBMxKeHWe OyfeT HMeTb MECTO TOJIbKO B TOM 
pee eCJIH JO B3pbiBa B BellleCTBe 3apaHee CO3aHO pacnpeseJieHwe TOKOB 

N48 

H rBBHZe j~1/r 2 

| Hanuuiem rTenepb yciOBuaA Ha (ppOoHTe lag BOJIHbI TIpH MepneHduKy- 
| aaa MarHHTHOM Mose H uph N =O unan N= 


k+1 TP ee b2p2r2 
iD) = dr —aQa Bi, = bead i BE Se ee, 
Sulgpnns Ceapeneey wave See /2b®p?r? ; (22) 
h? Zz: k sae 
p nian ae ke Sale| paD® = Pal”, 
2 
we u= t%—Izx, = (So tp = Ear ayare, e = S = £2041) Gay 2?E 
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V3 (20) — (22) BugHo, yro HeompefeJIeHHbIMH OCTAIOTCA KOHCTAHTHI Gy | 
Q), KOTOPbIe B JaHHOM CJlyyae MOXKHO OMpeseMTb, Kak B OObMHOH Ta3s0iH 
HaMuke, H3 9HepreTHYeCKHX YCJIOBHH. | 

Bpipaxkenve MOJIHOM SHeEprHH Cc YYeTOM MarHATHOTO MOJA AA yapHol 
BOJIHBI B JIOOOH MOMeHT BpeMeHH UMeeT BH 


GER 


B=B \ (Ag+ F +R) Mar, (23 


TT 
0 


rye B=2 npn N=0; B= 2x npn N =1; ry —Koopfunata dpouta yap 
HOH BOJIHBI. 
Tloacrapaad 3Hayenua p, u, H us (22) B (23), Nomyuum 
Hy 


FRR \ £2 (@i—1) +424 (N41) a4 eer e+ _ ae yet) 2Ndz. (24 | 


k (k —1) 


0 


Tlockombky MosHad 3HeprHaA MocTOaHHa, TO uHTerpay (24) He ONMKeE 
3aBHCceTb OT ¢, H MOSTOMY ; 


(Nbiee) ca ee ay: 


lipay NV = 0. nan at on i) =P ES anppm=1 t= 


k+4 ee eet 3 
FT p+ Sabor? 
= aaa OmHako Ha HeKOTOPOM UHTeppate fr p>Ob??r? ¥ 
2 
cas os Bs peck: maps ae 
? =faz——q» Up eTom a, =0. Tlostomy a, = oyu n= z+ yyy: Cre 


JOBaTeJIbHO, Jia HsocKkoi Bomnps1 N=0, m=O, a, =7/5, n=1/,3 aA 
IMIHHpuyeckol BowHE! unpy H = H, umeem N =1, m=O, a,=—1/2,n = Yo; 
a pws Se aN a pr eae gh 

Orciofa culeqyeT, uTo Ha cppoHTe yapHo BomHEE p~ h? ~ u? ~ 1 / rN, 


a pacipefesieHHe TOKOB Ha (pponTe yapHow BOJIHEI OyeT MMeTb BH} 
N+3 | 


j~h/r~1/r 2 . Takum o6pasom, MbI nosyaaem, ¥TO Ha dpouTe yrapHou, 

BOJHBI paclipefesmeHve Napamerpow p, h u j m0 r He 3aBHCHT OT HampaBule- 

HHA HalMpsxKeHHOCTH MAPHHTHOFO NOJIA, H WIA NOCKOM BOMHEI GyeM UMeTH 
1 ; il h 4 5 4 


—_ 2 ~~ = — —_— % ~—_ 2 ~~ —— ~~ 
p~h = yj, pa Ada WMIMHApHTeCKOH p h = a 


A 
~-—. Pacmpefejenue NapamMerpoB 3a (poHTOM BOJIHEI OyleT MHOe, YeM B 


esyyae «TOUeUHOTO BSpbIBa» 6e3 NOMA. 
B 3aKJIOUeHHe BbIPa2%KalO =CBOIO. ~UCKPCHHIOIO §=OularosapsocTh mpod. 


K. II. Crantoxosnuy 3a untepec kK paOoTe u o6cyxyeHua u aka. A. B. 3emp- 
OBMYy 3a WeHHbIe yKa3aHHa. 


MockoBcKHi rocyJapCTBeHHbIit yHUBepcuTe;r Tloctynusto 
um. M. B. Jlomonocosa 9 V 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


1®. A. Baym, C. A. Kanaan, K. Tl. CranwxKxosu4, Bsegenve B Kocmnye 
ckyio rasoqunamuky, 1958. *C. A. Kanaan, K.T.Crauwkosuu4, JAH, 95 
769 (1954). % JI. HW. Ceo, Merognt nogo6ua u pasmepHocTH B MexaHuKe, 1957. 
*K. 0. Ctawiokos uu, Heycranopusmmeca ApuxKenua cnaomHo cpenei, 1955. 
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Joxrnxagn Akafqemun nayk CCCP 
1959. Tom 127, Ni 6 


PH3ZHKA 


B. M. BPEHTMAH 


ETO MNPMBJIMDKEHHOLO PACYUETA HOHHbIX ONTHYECKUX CHCTEM 
| C Y4UETOM MNPOCTPAHCTBEHHOLO 3APAA NOCPEJICTBOM 
OJEJIUPOBAHHA B TPEXMEPHOHM JJIEKTPOJIATHYECKOM BAHHE 


(ITpedcmaeaeno axademuxom A. A. Jle6edesuim 11 III 1959) 


| 1. Kak uspectuo (!~‘), 1BHxXe€HHe HOHOB (3JIEKTPOHOB) B ABYXMepHOM 9,IeK- 


ieee Moe Mp HavMYHH BIMAHHA MpocTpaHCTBeHHOPO 3aps.ja OnH- 
\IBaeTCH ypaBHeHHAMU 

0p/Ox? + 0%p/dz? = —Anp/e; mv? =2e9; p=I/v, (1) 
bEMMHACMEIMH B OJHO JMHeEHHOe OOoOmeHHOe ypaBHeHHe Ilyaccona 

| Oo /Ax? + Og/dz2 = — f(g; x, 2), rae F=2VIW(1e)VimjelVG (1) 
ey HeMpepbIBHOCTH 


oJ/0x + dJ/dz = 0; (II) 
papuenuem TamujbTona — SkoOu (ypaBHeHHe JBYxKeHHA) 
(0A/Ox)? +- (0A/0z)? = 2eme, (III) 


me p(x, z)—norenuual; J(x, z)—NMOTHOCTh TOKa; U—CKOPOCTb HOH; 
(~, x, Z2)— MOTHOCTh MpocTpaHcTBeHHOrG Zapata; xX, 2— WeKapToBbl KOOp- 
MHAaTbI; € — WM9/IEKTpHYecKad MOCTOAHHAaA; m = const — Macca; e = const — 


apan; A =\mo dt—fleucrBue (BXOb TpaekTopuu t). IIpunumaerca, 4To: 


) dopma anekTpofoB M NoTeHiMasb Ha HUX 3afaHbl; 2) Ha 9MuTTepe p= 0, 
= 0, 09/0n =0; 3) asMuccHOHHad CMocoOHOCTh 2MHTTepa Heorpanugyena. 

_ 2. Bauay HempeogoueHHblx fo cux nop (1,4) TpyqHocTeH pemleHua pac- 
MaTpHBaeMOM 3aauH B WaHHOM cTaTbe MpefviaraeTcA MeTO ee MpuOwH- 
KeEHHOTO peUleHHA MocpesqcTBOM MORE AHPOBaAHUA B TPeXMepHOM 
IEKTPOMUTE, T. €. B WICKTPOJHTHYeECKOH BaHHe, B KOTOPOH MMeIOTCA OCO- 
LIM OOPA3OM PAaCCUHTAHHble PeJIbe*PAble H30JIMPyIOULNe «HO) WH Kpaune d1eK- 
‘pOWbI (COOTBETCTBYIOWMe IMHTTepy MH KONWJeKTOpy)*. Kak M3BeCTHO, pacmpe- 
lesleHHe notenunana V(x, y, z) B TpexMepHOM 9leKTpouTe 6e3 pacmpe- 
[eJI@HHBIX HCTOUHMKOB TOKa omucpiBaeTca ypaBHeHuem Jlanaaca AY (x,y,z) = 
= (0. I[Ipu srom pacnmpefetenue moreHwvala oo(x, 2) Ha MOBepXHOCcTH 
39 (X, Z) 9MeKTPOMMTa OMMCbIBaeTCA ypaBHeHueM Bnwa (I). Mbt moKkaxKeM NYTb 
IpHOM2KeHHOrO pacueta noma VY Mo H3BeCTHOMY NOH Po, MOSBOMAIOULHA Bbl- 
3ECTH COOTBETCTBYIOINNe MpPHOJIMKeHHbIe (OPMYJbI AIA pacueTa TpeXMepHBIX 
yICKTPOJIMTHUECKHX MOMe eH ABYXMepHBIX Mose (x, Zz). Hama 3anaua He- 
‘KOJIbKO yMpollaetca TeM, 4TO ypaBHeHue (II) aBToMoyeJIbHO, a ypaBHeHue 
Ill) taxxe He HakJlaqblIpBaeT HUKaKHX OrpaHuueHulh Ha NoJoOue Nowe 9. 
3ennuunE J Haliqem Kak J [p(x, 2); x, 2] C MoMom{bIO MpHHATOrO Hamu 0000- 
weHHoro 3aKkoHa Jlenrmiwpa (7). 


* HanoMHUM, YTO MOBepXHOCTb 9/eKTpOZa ABACTCH "SKBUNMOTCHUMANbHOM JIMUIb pH 
IOJHOM OTCYTCTBHH MOMApUsyeMocTH. 
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3. Bygem paccmatpuBatp nove V(x, y, 2) Kak MpoomKenne NOMA (x, ait 
W3 MvlocKoH O6nacTu G(x, 2) B O6acTb Q(x, y, 2), MPH yCOBUAX: 1) nos}i 
YW wMeer JiBe B3auMHO TlepMeHAUKYJIApHble MIOCKOCTH CHMMeTPHH G(X, z 
HW Qy(x, y); 2) (OV/dy)y=o = 0. MnpapwaHTHaa reoMeTpHyeckad CBA3b Mex 
Wy TakUMH MOvsMH gy u W, ycranoBsieHHad B padoTe (°), AMeeT BUI 


X [g (So, Sx)] = InW>, We = (ba)*, (2 
rye 
Wo = (cos 4/39) (cos 82 = invar, 9=invar, a=2/3Vr, b=1; ( 


sé y 


X [eksy..Sis)| = (esq 2a \ “3 ins == Alvar. (4 


So 


Ja CHJOBbIX JIMHHH, BbIpPaxKalouluxX (OpMy H380/uNpyliollero Ha Moyle JIM | 
B (2) OyqeT 


®p =(sin 4740)" (cosi0) 5 “Gua Q"* /3V x, 6 =cos6;,= const. (5: 


IIpu spwoze X us ypapnenua OF,/0x+0E,/oz=—f, rae Es} 
= — 09/0s, T. e. 


Xe [g (So, Sx)] = a as ay (6 


B (popmysiax (2), (5) Quit sunui ypoBHa 9, = const 6yzeT a = 1/6 2r, a nas 
CHJIOBbIX JIMHHi Ha MOJeH KpOMe TOrO 9 6ygeT mo (5), a b=cos 4.) 

4, J\aa orbicKanua (pOpMbI CHIOBOM MoBepxnoctTH S (x, y, z) (cM. (°)) pu Mo|| 
[\eJIMpOBaHHH B Tp€XM€PHOM 9JIeKTpOMMTe CueAyeT, NOJb3yicb TAYOMHHBIN, 
30H]IOM, CHATb HeECKOJIbKO FOPH3OHTAaJbHbIX ceyeHH Nowa V(x, y, z). pax: 
THUeCKH, OfMHaKO, MpeHeOperas BTOPOM KpHBH3HOH, MOXKHO CuHTaTb S WHIMH- 
JIpPHUeCCKHMH NOBEPXHOCTAMH, OCOpas0BaHHbIMH BePTHKaJIbHOM MmpAMOl, mepeme! 
WjaeMOH BOJb CHJOBOM JMHHH S Ha Go(x, Z). IpuOsmuxeHHEI pacueT mp¥ 


Tako dopme S c ycnexoM ocyulecTBAseTcA, HanmpuMep, pu + 100-< 20%, 


{= Const 
5. Heo6xogumo, uToObl noua g(x, Z) Ha OTKPbITOM nocKOL MOBepXHO- 
CTH 9eKTpoMTa HU @ (x, Z) no (I) OblmH reoMeTpuyecku nosobuE. Jia To- 
ro YTOObI pacTAHYTb (HH CKAaTb) NONE © AO MONA ,, TORMECTBEHHO COBMa- 
atolero C MOJIeEM Ha NOBEPXHOCTH JJCKTPOJHTAa, HEOOXOAUMO YOBJETBOPUTh 
uHBapvanTy Ilyaccona ksaccnueckoro nogxo6us, cuenyioulemy us (1): Po == 
2 
= - =!" P=invar, rye BesnunHa P, KOTOPylO MbI HA30BeM K 1accHuue- 


CKHM nNepBeaucom (cm. (*)), PusHyecKH MHTepmpeTHpyeMad Kak Mpo 

BOAMMOCTb, HMeeT BU Py = Js*/g’, Py = Js/EV 9, Pps lie oman 
Besuunna P cTaHoBHTCA HHBapHaHTOM NOLOOuA MpH NOCTOAHCTBe Mm, @, & 

CoorpetcTByiomjaa BesmHuMHe P nwHTerpamhHad BenuuuHa, Hanpumep, H, = 


J Y, 2 oor, Af —, 
=(\ 3 ds =ey/f 2x3, I, = \ ds, = 24/2 Xe, MOKeT ObITE 
(s) m (s) oR) m 


ole 
Ha3sBaHa HUHTerpadbHBIM NepBeaHCOM C paciIMpeHHbIM (bu3sHueCKHN 
CMBICJIOM — OOOOWeHHaA MpOBOAMMOCTD. 


Vimeem ouepnyuyro cBa3p: II, = (\ a Ws ( P.ody;, Xe 
(vy) (v) 

1/, Wye 

= 1 m 4 1 m 1 / 

“ =| \ [P,|""dv,, Ag ee : Pedy, Py = (d(Il)/dv)?, P, = 

= dll,/dv, v=In s: 
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6. Hone maorHoctu toka' Haliqem caenyiouyum nytem. II1nornoctb ToKa A 
aHHOM TOUKe, pacMoJioKeHHOH Ha 9MUTTepe (KaTOJe), anmpoKCuMupyem 
}OOULCHHBIM 3aKOHOM JleHrMwpaB Buse 


9 (s)= OP RTE (1 + ass + ays¥s'+ ...), (7) 


Cy = (9n/e)"* (2e/m)—"s = const; s=s(x, z)—paccroanue oT _oMaTrepa 
Jib CHJIOBOK JIMHHM S$ B MpHkaTo_HOH oOnacTu (HanpuMep O<s<10% 
*KIeKTPOAHOrO paccToaHusA L); p(s) —noTenwuad B ToUKe s(x, a Takum 
TeM MO MpHKaTOMHOMy pacmpefeeHuio p(s) paccunTaem ee ae 
KOTHOCTH TOKa Jo Ha omurrepe. B 3aaHHOM JIM pacCuMTaHHOM TOV ¢ (x, 2) 
CTpOeHHe TpaeKTOPHH MpOusBeeM H3BeECTHbIMU Fpato-aHaJIMTHYeCKHMMU CHO- 
aMH, ONpeeJuB TeM CaMbIM (bopMy TpyOoK ToKa, Ha OCHOBaHHH 4ero, BbI- 
(CUB pacnpeyenenue J) Ha 9MHTTepe No dupmyvie (7), Haliyem pacmpere- 
}HMe J (x, Z) B MyuKe. - 

| 7. Sagaya pewiaetca B mMpollecce NOcWeROBATeMbHHX MpuOsH- 
(eumil. Sajaetca Hywepoe mpHOnmKeHHe Mona Vo) (x, y, Z) B OOacTH 
(x,y, 2), KOTOpoe H306paxaetTca COOTBETCTBYIOMLeH MOJebIO * HY JeBOrO MpH- 
ywxKeHua. Mcnbiranve B 9JIeKTPOJIHMTHYeCKOH BaHHe JlaeT mepBoe mpHuG/n%«Ke- 
He M1OJIA 4) (X, Z), OTOOpaxkaemoro Ha NOBEPXHOCTH 93uIeKTpouTa. Crpoum 
MOJIe (q) CeMeHCTBA CHJIOBbIX JIMHHM UY TpaeKTOpHH H3BeCTHbIMM rpapo-aHa- 
HTHYeCCKHMH cmocoOaMH. 

| B mpukaToquHon o6acTH, 3Had 94), paCCUHTHIBaem M0 (bopmyvie (7) Besn- 
MHI %1(1), %(7) H HCKOMY1O Jy). Jia 3Toro: OOpaOaTbIBaeM HCXOHbIe 9KC- 
SPHMeEHTAaJIbHbIe TaHHbIe O pacipeseseHuH )(s), Hampumep, B 10 TouKax 
fas; coctaBiisem 10 HauaJbHbIX ypaBHeHH; mMocpeqcTBOM MeTOJa HAaHMeHb- 
}MX KBapaTOB COcTaBJIseM CHCTeMy H3 3 HOPMaJIbHbIX ypaBHeHHH c 3 He- 
BBECTHLIMH Jo, %, % WH peulaeM ee MeTOZoM auropudmos [Taycca. 

| BoinoJIHHuB STO AIA HECKOJIbKHX TOYeK Ha 9MUTTepe, MOMyyaem pacrpere- 
eHHE MNOTHOCTH TOKA Joi) (X, Z) BAOMb BMUTTepa (KaTOMa). SHaa COpMBI TPy- 
WOK TOKAa B HONE Oy) (x, Z), PACCUHTHIBAeM PacMpeyeseHHe MJIOTHOCTH TOKAa 
ku (x, 2) B OOslacTH BCero Ny4Ka. Tenepb, 3Had BeMUMHbI M, e, &, $(1) (Sci), 
ia) (Sy), Sa) = Say (%, 2), BBISHCJIMeEM WHTerpaJIbHylO MeTPHKY Xue: Sg), Ha- 
pumep, (4). Ilo coorserctTsyiouleH cbopmyuie (2) HaxXouM yrvIOBy!lO MeTpHKy 
» Ope NedAA cbopmy 9kBunoTeHiMain ‘Y= const ayofa wu Mo (5) CHJIOBBIX 
MHHH QHa B none YW, oroOpaxaa MoceqHHe COOTBETCTBYIONIMM peJIbe(*ubiM 
3OIMPYy!IOUlHM HOM MOgZeM NepBoro mpHOnHxKeHUA. PopMa 9MHTTepa B MO- 
emu w300paxkaeTCA AMpoBOAAMeH NMOBePXHOCTbIO, OOpa3s0BaHHOH TIpsAMbIMH, 
epeceKalollMMH MlocKocTb Go(x, Z) MOM MOCTOAHHEIM yrsOM % = 3/pr = 
=67°,5 B TOUKaX Ha JIMHMM 3sMuTTepa. PaccuHTaHHad MOJle/lb M3roToB- 
aeTca UM HCMbITHIBAaeTCA B 3JIEKTpOMTMYecKOH BaHHe. Tak HaxOJMTCA 
TODOE TIPHONMKeHHE NOMA Pi) (x, Zz). Becb WHK pacueTOB H MOJesIMpoBa- 
MA MOBTOPAeTCA ft pa3, WaBad n-e upHOAuxKeHUe MONA Qn) (xX, Z). Ipaxtu- 
eCKM OObIYHO MOCTATOUHBIM OKAasbIBaeTCA N= 3, AA COpMbI MyyKa = 2. 
AK BUJHO, B paCCMOTPpeHHOM Mpollecce BbIGHCIeHHH HaxOMATCA o6a mons 

B(x, Ys 2) H @5(%, 2). 

8. BoipeqeM yMpOULeHHbIe NPpHOAWHKeCHHBIE 3aBMCHMOCTH AJA pac- 
eTa yKa3aHHbIX MogeseH. CormacHo 3aKony Oma j =e, roe f= J/Jo, Jo = 
= const, ©; = £/E,, E 5 =const.. Samegaa, uro p = l/l, 14 =\const, rae / — 
MHa AYP 2KBUNOTeHWHa/M ** BHYTPH WaHHOH TpyOKM TOKa B JaHHOM MecTe 
ee ceuenua, nMouysaem wp =e, . pu y<L, yonyckaa npuOnmxKenHo 7 ~ 
=u, THE N= Y/Yo, Yo= const, MCXOAA us Cyyad gy = E/s, noNyyHM y= 


~3/,—'e, Orcioga, cormacno X (&, §) = ae In (es) (cm. (5)), momaraa &) = 
tT 30 


* Y3BecTHO, 4TO CHJOBbIe MOBEPXHOCTH B S3JIEKTPOHTe H300paKaloTcaA H30/JIMpyIOUlHMH Ma- 
pHalaMH, a SKBAMOTeHLMaIbHbIe MOBEPXHOCTH — MpoBOAALLMMU MaTepHasaMu. 

as 3yech paccmarpusaerca none Vy(x, y) B BepTHKabHOH MulocKocTu Q (x, y) CHMMeTpHH 
YEXMEPHOH SJIEKTPOMUTHYeECKOH MOJeH. 


4 
Le 


——s 
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= 1, coorBercTBeHHO o606ujad (3aMeHAA & uepes Ss), MOJYYHM 


yeep ee Ae s)Ip ( 


AuasloruuHo, ucxoga us (6), nowy4HM 


nov exp (2V 2nXz [g (1, s)]}. Ul 


@®opmysa (8) npeqnourutTerbHee, H6o BerMunHa E, =— do/ds, Bxopsalla 
B (9), Bcerga CBA3aHa C JONOJHHTEIbHBIMA NPpHOJHXKCHHBIMH BbIvHCIeHMAMI 
OWIMOKa KOTOPbIX, KaK H3BeCTHO, MOxKeT JocTuraTb 10%. Ha ocuopanun (8 
(9) BHIBOLATCH TakxKe MpHOJMKeHHbIe BLIPAaKeHHA AVIA PacueTa (OPMbI 9KBI 
noTeHunanen “=const. 

Vutepecuo, 4To pesyibTaT mpHOsMKeHHOrO MaTeMaTHYeCKOrO aHaJIMTHNE 
CKOrO pacueta (OPMbI CHJIOBbIX JIMHUM (H30IMpPyIOWero Ha) B TDeEXMePHOM 3VJIek 
TPOWJHTe, BbINOJIHeHHOFO B padoTe (°) npuH ynpoulaioulem ycuoBuu y < L, Tox 
jleCTBeHHO coBnagaeT C Hallleli PopMyvioli (9), ecH NO X_ NOHUMATH Halle Bb 
paxkenue (6). Hata mpoBepkKa noka3aJia, OMHaKO, UTO 9TH YNPOMLeHHbIe POpMywI 
JLONYCTHMBI TOJIbKO MIpH HEKOTOPHIX OrPaHHUCHHbIX OTKJIOHCHUAX PactipeeseHH. 
NOTeHWHala OT JICHTMIOPOBCKO"O *, 

9. Vi3noxeHHbI MeTO] Obl MpOBepeH Mpexye Bcero MyTeM MOJeHPOBaHH. 
MO (x) mulOckO-NapasembHOro Auofa UH Toseh o (x, z) WHsMHApH 
yeCKHX JHOJOB CO CXOJAUIMMCA HM Cc pacxo_sliumMca nyuKamH. Bo Bce: 
cyuaAX MOJYYeHbI YOBJIETBOPHTeJIbHbIC Pe3YJIbTATbl, C MOPpelWIHOCTAMH (H 
Gonee 1% or © (L)), He MpeBbIMAaIOlMMH BeHYHH, OOYCJIOBJICHHBIX oKcrepHi 
MeHTHPOBaHheM B QJIEKTPOJMTHYeCKOH BaHHe. Yxe 3eCb NOKa3aTeJbHO, YT 
MIPpaBHJIbHble Pe3YJbTATbI, OTOOparxkatollue TeOMeTpHiO Novel © (xX, Z), MOMYUeHE 
IyTeM CTaHJapTHbIX pacueTosw no dopMyviaM (2) 6e3 BBeJeHHA KAKUX-1HOO DONO 
HHUTCJIbHBIX COOOpaxkeHHH OTeoMeTpHH Novel o (x, z). [locneqHee cObacHaeTC! 
TeM, UTO BEJIMUHHEI HHTErPaJIbHbIX MeTPHK X [g(sz, So)], B KOTOPHIX cosepxaTCs 
BCe XapaKTePHCTHKH NOMA 9 (xX, Z), B TOM 4NCIe BeHUHHEI J (x, Z), NOJHOCTbK 
oToOpaxKaloT reoMeTpHIO 9TOrO OWA. 

B [laJibHeHIIeM MeTO Obl] IPHMeHeH K PelIeHHIO JBYXMePHBIX 3aja4. Ta’ 
KMM ITyTeM, HallpHMep, paccuuTaHbl © (x, 2), J (x, Z) H cbopMa ny4yka (KOHCTaTH 
poBaHa CXOJMMOCTb UTepallHH), pacxoauleroca NOX NelicTBueM MpocTpaHcTBeH 
HOrO 3apsAfla JICHTOUHOFO Nyd4Ka B MWIOCKO-MapaJJeIbHOM JHOe MpH KOHEUHBID 
pa3Mepax 9MuTTepa. | 

Bulpaxkato OarogapHoctb aka. A. A. JIe6exesy 3a uHTepec K pabote u 06: 
cyeHHe ee Ha CBOeCM CeMHHape d/IeKTpOHHOH onTuKH u B. II. Wapuny, 
A. P. Peremo, IT. I]. Wapuuckomy 3a pay WeHHBIX AucKyccuil. 


Tloctynuso 
4 VII 1958. 
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oxnagn Akagemun nayrk CCCP 
1959. Tom 127, N: 6 


PH3HKA 


jamemuk AH BCCP A. H. CEBYUEHKO, ©. M. FYPHHOBHY u A. M. CAP)KEBCKMM 


O NOJIAPHSAWMH ®JIYOPECHEHUMU CJIOKKHbIX MOJIEKYJI 
CO CHEKTPAMH, HE NOAYMHSIOUIMMUCA NPABMJIY 
SEPKAJIBHOH CHMMETPHM 


| 1. IIpapuso sepKkatbHoli cCuMMeTpuu CneKTpoB MOrJIOMeHuA uU UcMycKaHua 

OXKHDIX MOJICKYJI OTHOCHTEJIbHO YACTOTHI YHCTO IJIEKTPOHHOTO MepexoNa Von, 
TaHoBJieHHoe B. JI. Jlepmmupm ('), BbimouHAeTCA aseKo He Bcerga (?). 
TKJIOHCHHA, KaK OblIO OTMey¥eHO B (°), MOryT ObITh ZBYX THNOB: mH60 
ploca MOrJOUeHuA yxKe NoNOcH M.yopecuenunn, WH60, HaoGopoT, mMosoca 
iyopeciienlwu yxe MoJocbl Moromenua. B yacTHOCTH, OKa3asIOCb, YTO WA 
| *KOTOPBIX CJIOXKHBIX MOJICKYJ HaOMOMaeTCA 3epKaJIbHas CHMMETPHA CMeKTPOB 
Pp B YacTOTaX, a B JvIMHaX BOJH (?). CooTBeETCTBEHHO CJIOKHBIC MOJIEKYVJIbI 
WJIM pa3feJIeHbl Ha MOJI€KYJIbI NepBoro MU BTOporo pona (‘). 

Ha ocHOBaHHH H3yY4eHHA 3aBHCHMOCTH BbIXOJa dslyopecileHHu MapoB oT 
CTOTHI BO3Oy*Kalollero CBeTAa, BKJOUad AHTHCTOKCOBY OO6sIacTb Bo30yxK]e- 
ua (°), HW 3aBHCHMOCTH BbIXONa syopeceHuHH MapoB OT aBJIeHHA NMOcTO- 
JHHHX Ta30B MIpH pa3HbIX YacTOTax BOsOyxKalomero cBeTa (°), OblvIo Mmpe- 
X%KeHO CUHTATb, TO YaCTOTa 4HCTO J3JIEKTPOHHOTO Mepexoya y MOJeKyJ 
Oporo pofa COOTBETCTBYe€T MAKCHMYMY MOJIOCbI MOTJIOWLeHHA (TOUKH HHBep- 
u). Ilo3xe B. C. Henopeutom (*) Obiia npesviomxeHa JA MOJIeKyJI BTOpOTO 
Dyla cxeMa c 4 YpOBHAMH, COracHO KOTOPOH MOFOWeHHIO CBeTa COOTBeT- 
ByeT OJHa Mapa JJICKTPOHHBIX yYpOBHeM, a UCMYyCKaHH10 — BTOpad. 

2. B cBa3H c OOHapyXeHHOH 3epKaJIbHOM CHMMeTPHeH 3aBHCHMOCTH CTe- 
HM MOMAPH3aHH OT Yuen H Vnorn OTHOCHTEJIBHO Voq (8) WIA MOJIeKYyJ TMep- 
TO powa MpecTaBJasIO 3HaUHMTeJIbHEIM WHTepeC U3yYYHTb STM 3aBHcH- 
OCTH IH MOJIeKyJI BTOporo pofa MH NONMbITAThCA ONpeNeJMTb TAKUM OOpa3s0m 
CTOTY UYHCTO 92JIeEKTpOHHOrTO mepexoya. C sTOH Weubio OblwiM NOJyYeHbI 
epfble paCTBOpbI B MeTHJIMeTaKpHJlaTe JBYX MpOW3BOAHbIX drTaJuMuya, 
HOCAUUXCA K MOJIeKyaM BTOporo pola (3,6-TeTpameTuquamuHO-N-meTuHU- 
TaJIMMH, WM 3-MMeTHJaMMHO-6-amMuHO*Ta/IMMHA), WH W3y4eHa 3aBHCHMOCTb. 
eneHu NoOMApusanuu dsyopecleHuMH STHX COeMHHEHHM OT YAaCTOTHI BO3- 
*Kaiollero cBeTa H 4YacTOTHI cBeTa dbuyopecuenuuu. MetosuKa skcnepu- 
eHTa Bivcana B (8). PesymbTaTb u3sMepeHul MpHBesenbl Ha puc. | au @. 

IIpu u3sMepeHuu cTeneHH nowJapusanuu P dsyopeclleHWHH Cc YaCcTOTON, 
OTBETCTBYIOMeH MepeceveHHiO CMeEKTPOB MOFJOMeHHA M MCMYCKaHHA Vyen = 
Yo, HW BOSOYKTCHHU Pa3sIHUHbIMM YacTOTaMH B Mpefseax J JMHHOBOJHOBOL 
ONOChI MOrOWeHHA [In OOOHX CoeHHeEHHuH HaOJOLalOTCA 3aBHCHMOCTH 
OJAPH3aMU OT VYnora, H30OOparKeHHble Ha PHC. 1 npsampima 2. Haodopor, upu 
O36y2KICHHH Vrora = Vo H M3MepeHHH CTeNeHH NOMAPH3aNHH B PasJIHUHbIX 
yacTKax CllektTpa dsyopecieHUHu B OOOMX C/lydaAX NOJIyYeHO NOCTOAHCTBO 
TeMeHH MOJAPHsalMH B Mpefesax OMMOKH OMbITa NO cheKTpy uCMycKaHHA 
Hpampie 1). Y MovieKky MepBoro pojla B STOM CJlyYae HaOuOLaeTCA 3aBucH- 
octh P=P (vucn), 3€PKAJIbHO-CHMMeTpHuHad 3aBMcumMocTH P = P (vpora) 
THOCHTCJIbHO YACTOTLI UHCTO 2JIeKTPOHHOFO MepexXoOfa Vox (°). [Ipenempr usme- 
CHA CTeNeHH MO/APUsAaLluM MG CMeKTPY MOrJouleHuA, aOco/IOTHOe 3Haye- 
we HpeyesbHo cTeneHH NMO/ApMsallMu A, CMEMOBATEJIbHO, YIJIbl, paccunTaH- 
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“pre mo dopmyse JlepummHa—Ileppena (°), HMeIoT Te we SHaveHMA, YT 
H jist MovlexysI mepporo poga (°). Takum o6pasoM, peskoe HapylleHHe IMD<! 
Busia 3@PKaJIbHOl CHMMeTpHH B CIIeKTpaxX Y MOJIeKyJ BTOporO pola COIPC 
BoxKaeTCA OTCYTCTBHEM 3€PKaJIbHOH CHMMeCTpHH B MOJAPH3allHH, NPHde) 
peub HeT He O KOJIMYCCTBEHHOM OTKJIOHEHMH OT CHMMETPHH, a O Kayecl 
BeHHOM Hapyllenuu 29Toro MpaBaia. Monekyabl BTOporo pola B OTHOINeHHT 
HONAPH3AallHU, MO-BAMMOMY, MPHHIMMMabHO OTJIMUAaIOTCA OT MONeKy Mey 
Boro pola. 

3. Jina warmaquoctu Ha puc. | npuBefseHbl Tak»Ke CMeKTPbI NOPJIOULeHH 
u (ulYOPeCHeHUMH MCCJIeOBAaHHbIX COeAMHeHHH. CileqyeT OTMCTHTb, YTO CHEKTPI 


2b 16 


Puc, 1. Cnektpbt normomexua, dryopeclkeHuHH HM 3aBHCHMOCTb CTeNeHH MOMAPH3SAWMU OT CuO) 
BH HaOOAeHHA H BOSOy2xKAeHHA 3,6-TeTpameTHAHaMuHO-N -metHidtTaIuMuga: A — B TBeEpPO 
MOJIMMeTHJIMeTaKpuviaTe; 6 — B riHiepHue H 3-HMeTHaMHHO-6-aMHHOPTaJIUMue; @ — B NOM 

MeTHJIMeTaKphulaTe, @—B IrwMWepHHe 


UCCICXOBAHHbIX COeAWHEHHH CUuJIbHO H3MeCHHJIMCb MpH Mepexoye kK TBepJIbIN 
pacTBopaM. Bo-neppplx, Kak CMeKTp MOrJOULeHHA, TaK MW CMeKTP HCMyCcKaHHs 
CHJIbHO paClIMpHsIMCb, MpHueM MOJYyWIMpHHa MOMOChI PulyopeckeHuHH MpH6wH: 
3Hlacb K MOJYWIMpHHe NMoocbl NMorsomenua. Beseactaue 2TOrO HeJIb3s 
YTBepxKaTb, 4TO B 9THX CyYaAX HMeeT M€CTO CHMMeTPHA B AIMHAaX BOJH! 
Bo-BToppix, 06a CMeKTpa CHJIbHO CMeCTHJIMCb B CTOpOHY Od6JIbUINX 4acTo 
Jlaxke OTHOCHTeJIbHO MOIO%KeHHA CMeKTpoB B Mapax (1°). Ilostomy O6p1ic 
WHTepeCHO MpOBeCTH MOJIAPH3alMOHHbIe H3MEPeHHA C TJIMIeEPpHHOBbIMH pac: 
TBopamH. Pe3sybTaTbI H3MepeHuH NoKa3asHM (puc. 16 we), ITO HHKaKMX CyLlecrT- 
BeHHbIX H3MCHCHHH MOJIAPH38alMOHHbIX XapaKTepHCTHK Mp Mepexoye K _ pac- 
TBOPaM He MpOWCXOZMT, XOTA NOJYLINpuna NOOChI dyopectleHUMH B 3TON 
cuiyuae CHJIbHee OTJIM4aeTCA OT MOJIYUIMPHHbI NoOsOcbl MorJouleHuA, YeM E 
TBepybIx pacTBopax. IlomoxeHue vy HaXOXHTCH HM B 9TOM Cyly4uae B OOwaCcTE 
MepeceyeHuA CNeKTpoB. fy 

4. J\ na BbINCHeEHHA CMeWMPHYHOCTH YAaCTOTHI vy Y HCCJIeOBaHHBIX CoeLu: 
HeHHM OblO MpoBeqeHO TakxKe u3yyeHHe saBucHMocTH P = P (vycn) pH BOs 
OyKTeHHH Pa3HbIMA YaCTOTAMH Vz, vy HU Ys (npamble 3, 4 u 5), B TOM 4NCM 
YacTOTOM, COOTBETCTBYIOllelt M@KCHMYMY MOJIOCcbl MorsouleHHA v4, re per 
MONaraslocb MOsIOAeHNe YaCTOTbl YHCTO 3/eKTPpOHHOrO Nepexoga (*). Bo sce 
culyyaix HaGwoqaeTcA u3sMeHeHHe P B 3aBHCHMOCTH OT Yuen. C Apyro cro 
POHBI, MIpH BOsOyxKJeHUH (plyopectleHMH CBETOM YacTOTHI v’ < v, CTeMeHb TOA 
PH3allHH HE 3aBHCHT OT Vycn. PesybTaTbl H3MepeHHsA 3aBucHMocTH P = P (Vgen 
MpH Ynora = V <Yo M30OpaxkeHbt Ha puc. | a@ uw @ KpecTHKamu. Kpome 
TOrO, NpH W3MepeHHu CTeNeHH NMOJApU3saluH dsyopectleHuMH Cc uacTOTO! 
Ye <¥p MPH BOSOYKAeCHUM B pa3/IHUHBIX yUaCTKaXx CieKTpa NOrsollenuA HaGuIO 
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qi CA CJIO%KHAA 3aBHCHMOCTb C H3JIOMOM y »%, (Mpambie 6). Bce mpnpeqeHupie 
JbTATbI CBUETeJIbCTBYIOT O TOM, YTO YacTOTa Y), COOTBeETCTBYIONaA 
€ MepeceyeHHA CMeCKTPOB, ABJINETCH HEKOTOPOH cneluduyeckol BeEMUNHON, 
WAKTepH3ylollel HelocpexCTBeHHO CaMoe MovIeKyy. B sro TouKe mpouc- 
T H3MeHeHHe MOJAPH3aWNOHHHIX XapaKTepHCTHK cBeyeHua. EcrecTBeHHo 
NOJIOKUTh, YO 9Ta YacTOTA VY) COOTBETCTBYET BeJINUHHeE JeKTPOHHON 


. Bee npupeyenable 9kcnepHMeHTaJIbHble (bakTbl JIerKO MOryT ObITb HCTO.I- 
faHbI, CCIM MpeMOOKUTh, TO HA NONAPHSAalHIO CtyopecleHUMH OKa3bl- 
@>T BIMAHWe BHYTPHMOJIeKyJIApHbIe KOJeCOaHHA B BO30Y2XKCHHOM COCTOS- 
|, a HHKHee 9CKTPOHHOe COCTOAHHE BeeT CeOA B OTHOMIECHHH MOJAPH3alHu 
[| efunoe wesoe. JlelicTBHTeIbHO, 3aBHCHMOCTb P OT Yporn IPH H3MepeHuH 
IApw3aluu PstyopeclleHuuH Cc 4acTO- 
| vg MoxeT ObITb OODACHeHA TEM, UTO 
WKY  HalpaBJeHHAMM MMOJIbHDIX 
MeHTOB TepexoqOB c ucHycKaHHeM 
ipeska J’, puc. 2a) wu c norsotle- 
PM (cTpevIKH 2, 3,...) HMeeT MecTO 
boJI, KOTOPbIT IpUBOAUT K JenouApu- 
uu dsryopecuenunn. Ec a6comrort- 
= 3HaueHHe 9TOTO yrvia BO3pacTaeT 
| Mepe yaeHua oT nepexona J, TO 
PIeHb MOJAPH3auHH Oyler YyMeHb- 
itbca. BesycJioBxo, 9TH paccyxXMeHHA 
}< HW CaMaCXeMa, HOCSIT KaveCTBeH- 
wt Xapaktep. C pyro cropounr, 
(CTOAHCTBO CTeNeHH NOMAPUZALMM MO CeKTpy UCMyCKaHuA CBUeTe bCTBYeT 

TOM, UTO Mexky wepexoyom / c Bo36yxeHHeM (BO30y2KTeHHe CBETOM C 

ICTOTOH Ynorx = V9) H Mepexoqamu c ucmycKaHvem I’, 2’, 3’,... HeT yrua, 

FMEHAIOMLeErOCA TO Mepe YMeHbIWeHHA MCNYWleHHOrO KBaHTa, T. €. B HH2KHeM 

NCKTPOHHOM COCTOAHHH MpOMCxXOAUT NoJHOe ycpeqHeHve MHIMBYLyaJbHbIXx 

iorn KOJIeOaTeJIbHBIX NOAYPOBHeH. C 3TOM TOUKH 3peHHA CTeMeHb MOJIApUsa- 

MM He JOJKHA 3aBHCeCTb OT Yucn HW UPW BO3s0y2KJCHHH B AaHTHCTOKCOBOL 
HacTH cnekTpa v’<v, (cTpewkH a uu 6). Jro NelicTBHTeMbHO HaOO- 
ACTCA Ha OMbITe. 

_ IIpu u3mepenuu nowsapusainu diyopecteHiwun c YacTOTOH ve < vo (HaNpH - 
ep, mepexog 4’) uw Bo3s6yKeHNM pa3sHbIMu YacTroTamH (nepexonp J, 2, 3,...) 
aOllofaeTca 3aBMcuMocTb P OT Yorn MPH Yorn > Vg H MocTosucTBO P mpu 
orn << Yq (Mepexomnt a u 6). Vabimn caoBamu, moka Bo3sOyxkedve Mpous- 
OMUTCAH C OMHOTO MOLYpOBYA HHXKHerO YIeCKTPOHHOTO COCTOAHHA Ha pasHble 
OYpOBHH BepXHeroO COCTOAHHA, CTeMeHb MOMAPH3aWMH 3aBMCHT OT Ynora, 
Orla %Ke BO30yKMeHHe NMPOM3BOAUTCA C pa3HbIX KOJICOaTeJIbHbIX MOLypOBHeH 
WKHELO COCTOAHHA Ha OMMH MOfypopeHb Bo3s6yxKmMeHHOrO cocTOsHHA, TO P 
€ 3ABUCHT OT Yyora- 

Hecxoulbko coxKHee OOCTOHT WeIO C OObBACHEHHeEM 3aBHCHMOCTH CTeNeHH 
ONAPH3AWLUH OT Vaorn MPH BC3OyKACHHH CBETOM Pa3HOM YaCTOTHI V3, Va, V5 > Yo 
yuc. la u #6). B 3TOM cayyae HeOOXORUMO YUHTHIBATb, UTO BEPOATHOCTH 
epexonos 2”, 3”,... (pac. 26) MeHblule BeposTHocTei Me pexOmoB De Se 
pHueM pa3sHuila M@exKZy BepoxsTHOcTaMH Nepexoyos 3” u 3" OoubuIe, 4eM 
exny 2” u 2’ *. Dro nosoxeHve HCNOJb3yerTcaA, HalpuMep, MpH paccmoTpe- 
HM KOHTYpa Mosloc CMOXHKHEIX MOvJeKys (4,4). Kpome Toro mpuxosutca Jo- 
YCTHTb, ITO 3a BpeMA BO3SOYXKeCHHOrO COCTOAHMA He ycneBaeT YCTaHOBUTbCA 
OHOe TepMOMHAaMUYeCKOe paBHOBecHe B BO3Oy2KReHHOM cocToAHMM (7%). 
IsMepeHUA MOKasblBaloT, YTO TeMMepaTypa MOIeKyJ B BO3OYKCHHOM cocTosi- 
WH 3HAUMTebHO MpeBblaeT TemMepaTypy, Mp KOTOPOM MpoOnsBOAUJINCb 
KcnepuMeuThl. IlocKosbKy OTHOCHTeIbHad BOA nepexogos 3” (no oTHOMe- 


* Uactorel, COOTBeTCTBYIONIHe nepexoyamM 2’ uw 2", 3’ uw 3”, ..., ONWHAKOBEI. 
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HnIO 3’) MeHbIe, YEM OTHOCHTebHAaA JONA MepexXOAOB 2” (MO OTHOLMIEHHIO « 
a CTeNeHb NOAApHsauMH dpilyopecleHUMH MPH BOs6y%KNeHHH CBETOM “aCTO! 
coornercTBylouleH nepexony J, wm ucmycKaHuio dayopectleHuMH acto: 
coorsetcrByiomei mepexony 3” u 2”, Ooubmie, vem y duyopecteHunH 4 
ToTp! 8’ ua 2’ cooTBeTcTBeHHO (8), TO AA chlyopecteHUHH MeHDbINeH Y 
TOT (Mepexogn 38”, 3’) ouKHO HaOJIOaTbCA MeHbNee 3HAYeHHE CTEHE 
OApUZaHH, YeM Jit Gomee BbICOKOYACTOTHOH diyopecleHuMUu (nepexo 
2” u 2’). HanOoupuee snayenve crenenu nosApusaluu, paBHoe P npu Bo3s0Yy 
JCHHM CBETOM YACTOTEI Vy, AOJLKHO, NO-BUAMMOMY, HaOJOaTbCA Ip USMepeH 
CTeneHH Movapusanun cbytyopecleHIWM YacCTOTL, paBHOl yacToTe Bosbyaja 
ero cpera (nepexoy 1’). JleicrBHTebHO, SKCTPanOJALMA MpPAMbIX é, 4 ul 
WO MepeceyeHuaA C MIPAMbIMH, COOTBETCTBYIOULHMU v3, Vg H Vs (pHc. la 4H | 
IIpHBOLMT K 3Ha¥eHtO P, COOTBETCTBYIOUeMy BO3OyxeHHIO CBETOM 4aCTOTBI "| 
Ucxoya u3 Tex Ke MpescTaBJeHHH, HETPyQHO OOBACHHTb Pa3JIMUYHbIM HAaKdJI\} 
mpamprx 3, 4u 3d. | 

6. Takum o6pa30m, ucceqoBaHHe cTeNeHM NOMApPHsalMH MO CNeKTpaM 
TVIOWCHHA WM UCMYCKaHHA AIA MOMeKy BTOPOrO Poa NOSBOMAeT YTBEPKMAaT 
YTO YaCTOTAa UHCTO DJICEKTPOHHOFO Mepexofa JIexKUT B OOMACTH NepeceyeHHA Ce 
TPOB NOTIoMeHHA H AyopectleHWMM. OTO yTBep2KAeHHe HAXO{NTCA B HEMOCpe, 
CTBEHHOM IIPOTHBOpeyHH C Ppe3yJIbTATaMH HAXOMMCHHA BJIEKTPOHHOH 93HE 
rHv M0 vacroTre HHBepcHH B Mapax (°). B sTOK CBA3H CyleyeT OTMETHTb, YTO Uf 
CTOTa HHBepCcHH XapakTepH3yeT He pacCTOAHHe MeXK]LY SJICKTPOHHbIMH Pol 
HAMM, a paccTOAHHe MEXKLy MAKCHMyMaMH CPyYHKUMH pacnpeseeHHA B OCHOBHO 
HW BO3O6y2KJe@HHOM 3JIEKTPOHHBIX COCTOAHHAX. Ec BepOATHOCTh Nepexoya C Me 
TVIOLCHHEM C BbICOKOFO KOeOaTeIbHOTO NOAYPOBHA HH2KHETO SIEKTPOHHOTO Ct 
CTOAHHA MeHbIUe, YM MepeXO,C MOFIOULEHHEM TOM 2e YaCTOTHI C Ooee HH3KOL 
KoleOaTembHoro nogypopua (4,11), TO MakcHMyM (dyHKUMH pacnpeyeeHy) 
B BO3OY2K]JGHHOM 9JICKTPOHHOM COCTOAHHH B Mapax OyfleT OTCTOATb OT MaKCk 
MyMa (yHKILHH pacmpeyeeHHA B OCHOBHOM COCTOAHHH He Ha BeJIMYHHY 3JIeK 
TPOHHOH SHeEpruu, a Ha MeHbiy1o BemHuHHY. TlostToMy 3HayveHHe YAaCTOTHI SICK 
TPOHHOTO Tepexoga, oOmpeseseHHOe MO YaCTOTe HHBEPCHH, OKaxKeTCA OOVJIbIU 
JeHCTBUTEJIbHOrO. | 

TakuM O6pa30M, YaCTCTa HHBeEPCHH, OUeBHAHO, He ONpeemAeT OMHOSHAUH( 
YaCTOTY YHCTO SIeKTPOHHOrO nepexoga. Tlosromy cxema c 4 ypoBHamu, mpex 
JoweHHan B. C. Henopentom (’) 4a Moweky BTOporo poya, He MOxKeT CU: 
TAaTbCA WOCTATOUHO OGOCHOBaHHOH. Kpome Toro, Cc TOUKH 3peHHA 3TOH CXeMbI He 
yWaeTCA OOBACHHTb SKCNEPHMEHTAJIbHbIe Pe3YJIbTATbI MO H3YYeHHIO MOMApH3a- 
WHH yopeclleHWHH, OMMCaHHbIe BBIILe. 

ABTOPbI IIPHHOCAT HCKpeHHio10 GuarogapHocTs B. HM. Crenanosy 3a uuTepec 
K paOoTe HW IeHHbIe JMCKYCCHHe 


ViuctutyT u3uku Tloctynuso 
Axkayemuu Hayk BCCP 4 V 1959 
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WToxnann Akagemun nayrx CCCP 
1959. Tom 127, Ni 6 


PH3HKA 
Akajemuk B. A. ®OK u ©. M. KYHU 


O BBEXEHHH «PACAWEM» ®YHKUMM B JMCNEPCHOHHbIE 
COOTHOWEHUSA 


Kak uspecrHo, HamMuve «He@usnuecKoliy OOnaCcTH 2HeprHH He MO3BOuAeT 
IIOCPENCTBEHHO CPaBHHBaTb JMCMeEPCHOHHbIe COOTHOWIeHHA Cc OnbITOM. UrTo6pl 
IHTb O BO3MOXKHOCTH aHaJIMTHYeCKOrO MPOROKeCHUA AMMVINTYIbI paccesHUA 
CPXHIOIO MOJYMIOCKOCTh SHEPrH NO ee NOBeACHHIO B «PU3HYeCKOK» OOMACTH 
\e 9Ta aMIWIUTYa ABIAeCTCA 3aaHHOli), Hy2KHa POpMysla, BbIpaxKalolllaa 3Ha- 
Hua (YHKUMH BHYTPH OONAaCTH aHaJIMTHUHOCTH Yepes Ce 3HAUCHHA HA UACT HU 
HiTypa 3TOH OOsmacTH. BeiBox Tako COpMyvJIbI M OCHOBaHHOrO Ha Heli YCIOBUA 
ANIHTHUeCKOH MpOON2KHMOCTH B BEPXHIOIO MOJYMIOCKOCTh aMIMVIHTYIbI pac- 
HUA, 3aaHHOH JMUIb B «PH3H4eCKOli» OOMACTH SHEP, HW COCTaBAeT Web 
sTosujeH padotnl. Mex fannoro |BbIBOJa COCTOHT BO 
SJIeHHM BecoBolh dyHKuHH B dopmyny Koum. C no- 
blO TAKOH PYHKUMH -— MyTeM MpesesbHOrO Mepexoja 
i, 3HaKOM MHTerpana — yfaeTca moracuHTb BkJlay 
tbopmyy Koum or m10O0H uacTH KOHTypa HHTerpH- 
aHHa. 

1. PaccmotpumM BHaYasie OOacTb C nyIOCKOCTH KOM- 
€KCHOFO MepeMeHHOrO Z, OrpaHHueHHy!o KOHTYpomM L, Puc. 4 
TOAULMM H3 OTpeskKa BelllecTBeHHOH ocH AB wu ue- 
oporo KonTypa /,* mexallero BbILUe BeLIeCTBeHHOH ocH. Kak BbipakaloTca 
yeHuA PYHKUMH BHYTPH OGMacTH aHamuTHUHOCTH C uepe3 ee mpesebHbIe 
yeHHA Ha KOHType / ? * 

Teopema 1. IJycms @ynkyus g (2) aHaaumu4una enympu C u HenpepolieHa 

nob Oo 1. Toeda Onn m060e0 z enympu C 


| 


; nl et . | 
| £@> lin |S ae i) 
pera 
g@)=55 \ at d& + (— 2r)* \ dt exp (itz) \ g (&) exp (— it) d&. = (1a) 
| : 3 


Tloxka3aTeabcerTso. SAcwHo, uro (la) ecTb JMUIb Apyran dopMa sanucu 
), HoKaxem nostomy TosDKo (1). Ilo @opmyse Komm mpu 060m 


4 ; = it(§ — 2) 
g@= Saf \ g (&) a 2 lade AK (2) 
14AB 


* Bompoc stor cTaBuuics Takxe B padotax (1~*). ; 
** Dopmyuy (1) MOXHO BEIBeECTH TakxKe H3 POpMYVIbI Kapsemaua (1). 2 
ke* Tl cTporoctw paccyxkyzenHit oTpesok AB cielyeT MOMHATh UYTb-UyTb BBILWE BeLLECTs 
qHoli ocu. OKoHUaTeIbHbI BUA copmys (1) u (1a) MpH STOM He H3MeHHATCA. 
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Ho unterpan mo AB mpu t>0 He mpesocxognT mo Mogysuo sM (2x Imz) *>} 
xexp (—tImz), rae M —maxcumyn | g (z)| Ha AB us — yuna AB. Tak kai} 
Imz>0, To npn t—>+o0o wHTerpal 93TOT cTpemMuTca K HyJto (A Nam) 
PABHOMEPHO OTHOCHTEJIbHO BCeX Z, JlexKalluxX BHYTpu C uw yAOBJeTBOpPAIOWMM. 
HepapencTBy Imz>>«, rme ©— m1000e CKOJIb yrOAHO MaJlOe MOJO2KHTEJIbHO 
yucso). Orcioma u BbiITeKaer (1). 

C nomompbro (1) u (la) werKo HaiiTH ycIOBHe aHaNMTHYeCKOH MpOJOJLKH) 
MocTH B C (byHKUHH, 3afaHHo Ha 1 | 

Teopema 2. Ilycme 9(&) —s3adannaa Ha | u yooesemeopsioWyaA YCAoeut 
JIunuuya ynKyua. 

Toe0a: 

1) Ecau cywecmeyem dynkyua g (2), anaaumuueckan ebAympu C, Henpe 
polenasn ennomo Oo L u paeraa »(E) Ha l, mo 


lim Jsg]1=0, ede Js [¢] = \ 9 (@) exp (— int) de]. ( 
Tt joa} I 
2) Ecau Onan p(&) umeem mecmo (3), mo cywecmeyem dynkyun g (2) 
anaaumuueckaa eHympu C, HenpepoleHan enaomb Oo | u paeHaan ~(E) Ha 
ToxasateabceTso. 1) B cusy Teopempt Kou mpH s060mM 7 
B 


\g (&) exp (— été) dg = —\ g (x) exp (— itx) dx. (4 
i A 


plore ee 


Ho uuterpal cnpaBpa upH t—»+-+ 0c, mo Teopeme Pumana — Jle6era, cTpe 
MHTCA K HYyJIO, OTKYZa H CyiexyerT (3). : 
2) PaccmoTpuM BbIpaxkenue, KOTOpoe OyfeT CTOATb B MpaBow uacTH (la) 
eCJIH 3€MCHHTb TaM g(€) Ha O(&). O6Oo3HauHM 93TO BbIPaxkeHHe uepes (* 
Ileppoe caraemoe B (*) eCTb aHamMTM¥eCKad BHe J (byHKIHA OT Z, Ppa3HOCT 
MpeAeJbHbIX 3HAaYCHHA KOTOPOM CHH3y H cBepxy oT / paBua ¢~(E). Bropo’ 
cylaraemoe B (*), Oularogaps (3) H HaMUHIO ~pexyuleiy» npw Imz > 0 9Kkcn 
HeHTbI exp (itz), ECTb aHaJIHTHUeCKad BO BCeli BepXHeli NOMymsMocKOcTH dbyHK 
WHA OT zZ. CueopaTesbHO, BbIpakenHHe (*) ompemesseT COoOol HeKOTOPYE 
aHaJIMTHYeCKyIO BHYTpH C (pyHKinio g,(Z) H HeKOTOpy!O aHasIMTHUeCKyIO - 
BepXHel MOJlymockocTH BHe C (yHKHMIO g2(zZ), MpHyuem gy (E) — Bo (E) = o (E) 
(§ na /). Ho spipaxenue (*), C pyro cTopoHbl, paBuserca BbIpaxkeHHIO 
KoTOpoe OyAeT CTOATb B MpaBo uactu (1), ecnH 3aMeHuTb TaM g (6) Ha 9 (E) 
acho Torga, 4TO g2(z)=0 np _ Imz>max(Imé). B cuny ognosnagnocTi 
aHaJIMTHYeCKOrO MpORONKeHHA Po(Z), CEMOBATeMbHO, CCTb TOMRKMeCCTBCHHBI 
HyJIb, Tak 4TO go (§)=O0. Ho orga gi (&)=9(E) u, cneqoBaTebHO, gy (Zz 
eCTb HCKOoMad (byHKyHA g (Z). , 
SaMeTuM, 4TO Np oKasaTebcTBe yacTH 2) MOxXHO 6bINO Obl 3aMeHUTI 
(3) Ha Oonee ca6oe ycnosue. Moxno 6pl0 Obl MoTpe6opath, uTobn J-[o 
BO3pacTasIO pH t—>-+ co He Opicrpee, uem exp(td), roe &— s1060e nono 
X%KHTebHOe UNCO. Orciofa BbITeKaeT Takoe culeycTBue. Ecnu ue cymuect 
ByeT (yYHKUMH g(zZ), aHaituTHuecKoH BHyTpu C, HenpeppIBHO BHOTb JO 
H paBHoH o(&) Ha /, To J,[~] Bospacraet pH t—>-+ co He MeqIeHHee, 4eI 
exp (<5), rae 6 — HeKOoTOpoe MOOx%KUTebHOe uNcMO *. CneqcTBHe 3TO OUeH 
BaxKHO [IA MpaKTHYeCKOrO HCMOb30BaHHA YCNORMA AHANMTHUeCKOM MposoN 
2KHMOCTH (3). OHO MO3BONAeT HaNeATHCA, UTO HEBLINOJHUMOCTD (3), KoTopa: 
umMeeT MeCcTO B CyJlyyae, Kora (€) aHaHTH4YecKH He mpoqomKuMa BC 
OyzeT aBaTb ceOaA 3HaTb MO NOBeeHHIO J-[9] ye pH koneunpx t > 0 
Tax, ecm okaxetca, uT0 J, [9] > sK IPH H€KOTOPOM t, TO, BBHyY o4eBHD 
Horo HepapenctBa J,[g]<smax|g(z)| Mbl MoxkeM 3aKJIOUNTS, TO H 
CyulecTByeT aHawHTH4ecKOH yHkynu g (Zz) Tako, urTo max | g (z)| ~ Ke 
Yecuosue (3) JerKko O606ujMTh HM Ha TOT Cayuall, Korma 3alaHHaa Ha 
(yHKuMA uMeeT BU a, (E—£,)1-+ o(E), rue Q) — HekoTOpad MocTossHaa, § 


* CrpaBeqHBo HM OOpaTHoe yTBepxKAeHHe. 
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ut Ha J, a o(€) no-mpexnemy yyonmeTBopset ycnosmo JIunmuna. Byrem 
sHayaTb 9Ty dyHkKiMiIo yepes D(E) ScHo, yro 3amaua anamuTuuecKoro 
QouKeHuA yHkuun OD (E) papHocuibHa 3afaye aHaMTMYeCKOrO Mpodou- 
Hus cdbynkiuu 9 (&). Ham octaetca ToubKOo Mepenucatb ycuiopue (3) B TaKOM 
Qe, uTOObI B Hero BxXOAMMa He dbyHKiMA ¢(E), a cama hyHKuna O (6): 


| lim |P \ © @ exp (— ie) dé — it Res @ (E,) exp (— ite) |=0. (3a) 
t-+-+00 


lnecb Res (E,) =a, a cumBon P nepeq unTerpasiom yKa3blBaeT Ha TO, 
¢O HHTerpas! STOT MOHHMaeTCA B CMbICViIe rlaBHOoro 3sHayeHuaA Kom. 

y| 2. Ilpumenum Tenepb NosyueHHble HaMM pe3yJIbTaTbI K JIMCIePCHOHHBIM 
pOTHOWeHHAM. PaccMoTpHM IX MpocToTbi ciyual pacceaHua BMeper. 
pelieM OT NepeMeHHOH.w— aHeEprHH pacceuBae- 


@ 
HM UaCTHUbI B JaOopaTOpHOH CHCTeMe KOOPHHAT 
. 2mz 
|TI€CpeMeHHOH Z C MOMOMIbIO PYHKWHH w© = age 
f 1 
e€ m—macca MNOKOA pacceHBaeMOl YaCTHIbI. Ita Fe ps 
THKLH KOH@OPMHO mpeoOpa3syeT nowdyKpyr Z 


e!<1, OXNargz<m B BepxXHIOW NOyMMOCKOCTh, 
pH TOM TaK, 4TO ero OCHOBaHHe NepexoquNT B 
Tpe30K [—m, m], a ero NOJIyOKpyxXHOCTb— B [Ba 
kyga: [— co, —m] u [m, + oo]. AcHo, uro 3amaua a! / 
janniectoro MpOOJWKeHUA B BePXHIOIO NMoWy- eae, 
itJIOCKOCTb amMnINTy Dbl F(m), 3aqavHOU B «pu3snyeckon» 
By 3HepruH [— co, —m] u [m, + oo], paBHo- 


cWuibHa 3afaue aHayMTHYecKOrO MNpofomKenuaA B NowyKpyr |z[/<1l, 0< 
<argz<n cbyukuun 0 (&) =F (Ss), 3afaHHOH Ha NOJIyOKpyxHOCTH § = 


‘= exp = (i¢), O< @ <x 9Toro NonyxKpyra. Ho Torga wa ocHopanun (la) u (3) 


Oe el erin ay : P 
Pr (7)= lim se \exP {ic [z — exp (Gp) pe AOD) = ae (5) 


+ 2 t>00 1—zexp (—i9) ' 
0 
lim \F (msec 9) exp [— itexp (ip)] exp (ig) do| = 0 * (6) 
+t->-+00 5 


Pasencrso (5) BbipakaeT 3HaueHHA AMIJIHMTYIbl pacceAHMA B BepxXHeli NOwy- 
TJIOCKOCTH 9HEPrHH uyepes ee 3HAaYeHHA B «pH- 
3HueCKOM») OGlacTH 9HeprHH. PapencTBo (6) ecTb 
ycJIOBHe +aHaJIMTHYeCKOM MpOOJMKMMOCTH B BepXx- 
HIOIO NOJIYMJIOCKOCTb SHEPrHH aMIVIMTYZbI pacces- 
HHA, 3aaHHOH B «pHsHueCCcKOM» OO/aCTH 9HeEprHH. 
3. Ilokaxkem elle Ha IpHMepe paccesHua Bne- 
pe MpoTOHOB Ha MpOTOHaX, KaK MOKHO C Mo- 
MOULLbiO (3a) BbIPASHTb KOHCTAHTY B3aHMOeHCTBUA 
A B T-M€30HOB C HYKJIOHaMH f® yepes 3HayeHHA ycpen- 
Puc. 3 HeHHOH NONONAPHSAalMM aMMJIMTY Ml pacceAHHA BIIe- 

; pe MpoOTOHOB Ha MpOTOHAaX &pp(@) B «pusnueckon» 
oOacTH 9HEPrHuv HAM B HEKOTOPOH YacTH 9TON COnacTH [M, w,] **. M3Becruo (4), 
ITO Opp (w) MMeeCTB TOKE © = M,==m— yp? / 2m(~— Macca NOKOA t-MesOHa) 


* Ecau F(o) umeet oco6enxHocth Ha [—m, m], To (3) cnenyeT IpHMeHATH K CerMeHTY, OTCe- 
kaemomMy mpsamMoi Im z= e, re € — CKOAb YFOJHO MaJ0e NOMOKUTEMbHOE YHCO. 
**B wactoslee EPeMA Opp (w) HSECCTHA M3 asOrOrO aHaNMsa SKCNePHMEHTAMIbHBIX jaH- 


HBX WHmwb B [m, 1,32 m] (ynpyroe paccesHHe). 
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mpoctoii nosioc c Bbluetom f?/16z u 4To Im app (@) =0, npn m—2yu*/m: 
= Mon <0 <M U Mp << <m. O6o3HauuM yepes 2() PYHKIMIO, KOTOP 
KOHOpMHO MpecOpasyeT BepXHIOIN NOJYNJOCKOCTh B MPAMOYPOJIbHUK C OCH 
BaHHeM Ha BHelIHeH ocH * MH MpH TOM TaK, 4YTO TOUKH Bu Cc xoopys 
HaTaMH Mo, H Mm MepeXOMAT B MWpaBy!lO HMKHIOIO H MpaBy!O BepXHIOIO Be 
IUHHbI STOFO MPAMOYFOJIbHHKa, a Y4aCTOK, Ha KOTOPOM 3aflaHa App (w) («pus 
yecKkan)» OO/ACTb HJIH HeKOTOPas ee 4acTb [M, @o]) NepeXOAHT B BePXHKO 
M sleByio ero cTOpoHbI. O6o3HauHM uepes (Zz) PyHKULHIO, o6paTHy10 z(@ 
SICHO, YTO Opp (w (Z)) aHaIMTHUHA BHYTPH NPAMOYrOJIbHUKA ABCD (A u D- 
yyne Apyruve ero BeplIHHbI) H uMeeT Ha CTopone ero BC B Touxe N c Koopf) 


2 
HaToH z= §,==Z(mMz) Mpocto momoc c BbueTOM i|z2’ (1g) |e Torga Hpi 


OCHOBaHHH (3a) 


lim |? | app (w @) exp (— it) dt + £2! (mz) [exp (— ités) | = 0. 
Ft]. \BOpCD+DA 
Ho tax kak lim exp (—ité,) =+ 0, Imf?=0 u 

+400 


ReP \ Opp (w(E)) exp [— it (& — En)] dé = 0, 


BC 
TO 
f? = lim f?. 
tT>-+00 
rye | 
| ji == eRe \ Opp (w (E)) exp[— it (E—Ex)] dé; c=—16|2’(m)|t. (DH 


CDDA 
CkaxKeM H€CKOJIbKO CJIOB OTHOCHTe/IbHO MpakTH4ecKo npuMeHuMocTH (7). 


Tlonoxum f2==¢c Re \ Opp (w(E)) exp[— it (§—§x)] dé. Acno. uro f? = f2 + fay 

AB 4 | 
MpH s1060om t. Ecau t->-+ 00, TO f2->0 (crpemutca kak exp(—tImeé,), H 
‘MbI mpuxoguM x (7). OqHaKo Ha MpakTHKe, Kora opp(w) saqaeTca c HeKO- 
TOPO MorpeumHOCTbIO, He/Ib3d yCTpeMJaTb t K +00. C pocrom t pacter 
M MorpewHocth Af? ** B ompegeenuu f2 npu dukcuposaHHoi mnorpeuHocTH 


B 3alaHH4 &,(w). Tlostomy mpeqiowennpllt 3ecb MeTOX ompefenenua f? 
MpHMeHHM JIMb TOra, KOra NOPpewHOCTb B 3aaHHH opp (w) HACTOJbKO 
Majla, 4TO cymecTByeT Takad OO/aCTb U3MeHeHHA 1, B KOTOPOM y2xKe 


P<7f2, Ho eme Afl<f2, Tak uTo f?~f2. 


Tloctynua0 
29 V 1959 


UMTHPOBAHHAA JIATEPATYPA 


1T. Carleman, Les fonctions quasi analytiques, 1926 3—6. 2 
suu, B. MU. Kp bl 0B, Marten. cOopH., 40, Ne 2 (1933), 3G. Z ae Ane Pure eat 
34, 365 (1953). M. 2 icone, Studies in Mathematics and Mechanics Presented to R. 
Mises, 1954, p. 118-126. ®M. Goldberger, V.Nambu, R. Oechme, Ann. of 
hee 226 (1957), ®° B. MW. CmMupuos, Kypc sucmeit MaTeMaTHKH, 3, 4. II, 1949, cTp. 


* 
3 pte eee copepmiaemoe (pbyHkunveht z(w), Ha3EIBaeTca mpeo6 pas0BanHem 
puc Z A. DYHKUHA Z(w) BEIDAKaeTCA 4epe3 JMMUNTMYeCKHA MATerpaa Mepsoro powa (8) 
a cueT BospacTaHHa MOfyaa exp [—it(§—£_)}. | ; 
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Jlornayn Akagemunu nayr CCCP 
1959. Tom 127, Ni 6 


TEXHHYECKAH PH3SHKA 


WM. H. ABKEBH4Y 


PACIPEJIEJIEHWE MEJJIEHHbIX JIOBYWIEK HA MOBEPXHOCTH 
TEPMAHHA WH KPEMHWA TO BPEMEHAM PEJIAKCALLHH 


(II pedemaeaeno axademuxom A. ®. Hodge 26 III 1959) 


| JIoByiKH WIM YpOBHH 3aXBaTa Ha MOBepXHOCTH repMaHUA UM KPeMHHA OOBINHO 
MpasesaioT Ha «ObICTpble» ——- C BpeMeHaMH peJlakcall\MH NopsAyKa MUKpoce- 
Hj]. H «MeJVICHHbIe>, BpeMsA peslakcallMM U3 KOTOPbIX OT MHJWIMCeKYH M BILE. 
|B paOore (*) u3102%KeH NPHMeHeHHDIli H 3fecb METO HCCIeAOBaHHA MeJVICHHBIX 
SEPXHOCTHHIX JIOBYWIeK NO JJIMHHOBPeCMe€HHbIM H3MCHEHHAM KOHTAKTHOYFO M0- 
Hala mocie ocBeljeHHA. IIpuH ocBelleHHH MpOHCXOAUT Nepexoy 2/IeEKTPOHOB 
(OObeMa B MeJVICHHbIC MOBEPXHOCTHBIe JIOBYWIKH, a NOCJIe BbIKJIIOUeHHA CBeTa — 
parTHbl nepexoj. J IMHHOBpeMeHHble H3MCHCHHA KOHTAKTHOPO NOTeHLMava Mmpo- 
(DILHOHAJIbHbI H3ObITOUHOMY 3apAY B MeJJICHHBIX MOBEPXMOCTHHIX JIOBYIUKaXx. 
O6pa3ubl BbIPe3aJIHCb U3 MOHOKPHCTAaJJIOB repMaHHA WH KPCMHHA B Bue Mia- 
HOK pa3Mepom (1220) x5xX (0,4--1,0) MM, TpaBuuiucb B CMeCH KOHIeHTpH- 
BaHHbIX KHCJIOT (1 4YacTb d@TOpHcTOBOAOpoAHOK uM 2 uacTH a3s0THOH) MU Mocwe 
RaTeJIbBHOH MPOMbIBKH B JMCTHJJIMPOBaHHOH WH TPHXKAbI NMeperHaHHOH AuCTHI- 
POBaHHOH BOJe yCTaHaBJIMBaJINCh id H3MepeHuH. Jo Hauasa u3sMepeHHH WIA 
| saa JOCTaTOUHO CTaOHJIbHOTO PpaBHOBeCHOrO 3HaYeHHA KOHTAKTHOTO 
TeHIHaJla OOpa3sell BbIJEpXUBAJICA HECKOJIbKO YaCOB B BbIOpaHHOl aTMocdepe. 
_ XapaxrepHble BpeMeHHble 3aBHCHMOCTH KOHTAKTHOFO NOTeHWHalla MpuBeye- 
a Ha puc. |. SaBucumoctu Tuna puc. | A oObruHO NoOWy4asNCh WIA CBeXKeTpaB- 
-HHBIX OOpa3lloB B aTMocdbepe cyxoro BO3qyxa (He3aBHCHMO OT JaBJIeHHA), 
Tuna puc. | 5 ana oOpa3oB, MOMeLWIeHHbIX B BbICOKHH BaKyYyM, MporperTbix 
BakyyMe Jo 120°, a TakxKe B aTMOcepe cyxoro BO3sLyxa Mocue MVIMTe/IbHOH 
lepxKKH Ha KOMHaTHOM Bo3yzyxe. IIpu BHlgepxKe OOpasiia Ha BO3LyXe HIM 
DH YJIYYWIeHHH BakyyMa Mepexo OT 3aBHcHMoOcTeli Tuma puc. | A Kk 3aBucH- 
ocTaM Tuna puc. | 5 npoxoyus nmocTeneHHo, HM MOXKHO ObIIO NOMYYUTH J11060K 
DOMEXKYTOUHbIA Cyual. OOpaTHbii nepexo HUKorfa He peaJIM30BbIBaJCA, 
IA-MOBTOPHOFO NOJYYeHHA BP€MCHHBIX 3aBHCHMOCTeH THNa puc. | A HeOoOxo- 
AMO OblIO CHOBA MpOTpaBUTb OOpasell. B o6oux cyuanx (puc. 1 A ul 5) pug 
JEMCHHBIX 3€BMCHMOCTeEH KOHTAKTHOFO MOTeHWMalla 3aBHCeJl OT BpeMeHy OCBe- 
e€HHA H He 3aBHCeJl OT MHTCHCHBHOCTH HM JVJIMHbI BOJIHbI CBeTa (cp., HalpuMep, 
uv 2’ wa puc. | A). 

B padorte (1) moka3aHo, 4TO H3 NpeWlaraBluINXCcA MOJeJel MOBepXHOCTH MpH- 
AJIEMOH JIA OObACHEHHA HaGJIOMLAalOWlHXCA BPCMCHHbIX 3aBHCHMOCTeH KOHTAKT- 
orO MOTeHIHala MOCe OCBeIMCHHA ABJIACTCA TOJbKO MOJeuIb Knuretoua u Mak- 
optepa (*), rye mpekmonaraetcA cyllecTBOBaHHe MOBEPXHOCTHBIX JIOBYIWeK 
HEMPePbIBHBIM CMEKTPOM NO BpeMeHaM peJlakcallnH, Jlia Tako MojesM noBepx- 
OCTH HW2Ke PaCCUHTbIBAeTCA BH, BPCMeCHHOM 3aBHCHMOCTH KOHTAKTHOFO MOTeH- 
Has. 

KBaHTOBbIit BbIXO paccMaTpHBaeMOro HaMH Ipollecca — H3MeHe€HHsA KOH- 
AKTHOFO MOTeHIWMasa MOce OCBellleHHA ObICTpO BO3pacTaeT C POCTOM SHEprHUu 
BaHToB (!). Tak KaK KBaHTOBbI BbIXO, BHYTpeHHero Porosddekta B OOacTH 
MMH BOJIH, Te HaGJIOLauCh JJIMHHOBpeMeHHbl€ H3MCHCHHA KOHTAKTHOTO M0- 
HIIMala MOCIe OCBeELICHHA, MOUTH He MeHseTcaA (*), ONEBHAHO, YTO BJIEKTPOHEI, 
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HaXxOJAUHeCA Y Ha 3OHbI MPOBOJUMOCTH, He IPHHUMAaIoT yYaCTHA B 3alOJIHeH 
MeJWICHHbIX TOBeEPXHOCTHBIX soByweK. MeyieHHbIe MOBePXHOCTHbIe JOBYIN 
3anOJHAIOTCA ObICTPbIMH NePpBHYHbIMH (pOTOSeKTpOHaMH. C pocTOM 9Hepr 
9JIEKTPOHOB BO3pacTaeT BeEPOATHOCTb Tepexoya wepes aHepreTHueckHi OapE 
M@xKy OObEMOM H MeJWICHHbIMH MOBePXHOCTHBIMH JIOBYIIKaMH. Bolle yKa3jy 
BaJlOCb, UTO BH BPCMeHHbIX 3aBHCMMOCTell KOHTAKTHOTO NOTeHIMala MOC) || 
OCBCIICHHA CBETOM Pa3JIMYHbIX JWIMH BOJIH (IPH H3MeCHeCHHH SHEPrH MepBUyH) 
(boTos/IeKTpOHOB) OfMH u ToT xe. Ho B HallieH MOje/IM NOBeEPpXHOCTH BUA Bh 
MeCHHBbIX 3€BMCHMOCTeH KOHTAKTHOrO IlOTeEHIUMala OMPeAeJIAeTCA OTHOCHTEJIbHI)| 
3aNOJIHCHHeM JIOBYIUeK C Pa3HbIMH BPeMeHaMH peJIakCallHH HU, CJIeJOBaTeJIbE 
BBICOTa 9HepreTHyecKoro Oapbepa Mex Ly OOBEMOM H MeVICHHBIMH NOBEPpXHOC| 
HIM JIOBYIUKaMH CO CTOPOHbI OObeMa OAMHAKOBA JWIs JIOBYIeK C PasHbIMH BF} 
MeHaMH peJlakcallun. 

Baewem o603HaueHHA: My — KOHIWeHTpPalluA CBROOOMHIX JIOBYINeK C BPEMeHt 
pewlakcallaH t; — KOHIeHTpallHA JIOByWeK C BpeMeHEM PeJiakCallun t, 3ano 
HEHHBIX IPH OCBeLLeHHH. 


iL | wy St = 
100 1000 2100 cek. 
Qe SS 


Puc. 1. Bpemenupie 3aBHCHMOCTH KOHTaKTHOrO MOTeHWwala Mocmte ocBellenus 
AA CBEKETPaBMeHHOTO OOpasita. 
A —n-Ge c yjembRbIM conpoTHBseHiem 10 OM-cM B aTMOoc(iepe cyxoro BO3- 
ayxXa mpuH faBnenuu 30 MM pr. ct.: Le CO tep Mion = 10,3, 
A = 366 mp; 2—1,., = 25 cex., tne! 'ocn = oats A = 366 Mus 9° Sees 
OcB 

= aC CKee tae | toog = 3,57, A = 405 mp; 3 — tog, eo cel, 
ae oe a 1,47, \ = 366 mp. 
—n-Ge, 3o0m-cm, 4-10-44 mmpr. cr.: J — =) CeK. = : 
EE AER CORES My a Es ieee 
ocB yO nep! OCB ? OCB a 5 CeK., tnep / toes = 24 


ass / toca 


SalouHeHHe JIOByNIeK C BpeMeHEM PevlaKCallMH Tt MPH ocBeILeHHH Oynet 
ONpeseJIATbCA YpaBHeHHeM 


dn/dt = An, —n/t. (1 


B coorspeTcTBHH C H3JIOKeHHLIM, A He 3aBHCUT OT Tt. IIpu sanucanuy 
BbIparkenua (1) mOOxKeHO N < Ny: OTHOCHTEbHOE 8aNlOHeEHHE JIOBYIUeK C pas- 


HbBIMH BP€CMeHaMH peslaKCaWMH He JOJMKHO 3aBHCeTb OT HHTCHCHBHOCTH CBeT2 
(MpomopyHoHabyon A). 


Tloc.1e TipekpauleHHA OCBeMLCHHA. 


—dn/dt=n/t. 
Pemenue (1) u (2) gaer i iq 


n= Ant {1 — exp [2 eG) exp |— =|, | (3) 


re loc, — BpeMA OCBeleHHA, ft — BpeMaA C MOMeHTA MIpeKpallleHHA OCBeINeHHA. 

Vismeneuwe KOHTaKTHOrO MOTeHUMasa NIPONOPILHOHAJIbHO H3MeCHEHHIO 3a- 
pala B MeICHHBIX MOBCPXHOCTHEIX JIOByYMKaxX, a MoOCNeqHee onpeyenaetcs 
HHTerpHpoBaHHeM (3) MO BpeMeHM peaKcalHH: 
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N= ( Angel — exp Pe = | exp [- <| dt. (4) 


ecb N—unco0 u30bITOUHBIX 9JIEKTPOHOB B MeJWICHHbIX MOBePXHOCTHBIX 
fosytKkax; Ty — MA@KCHM@JIbHOe€ BPeMA pewaKcallHy. 
IIpu n, = const (4) qaer 


TH OO POS Pasiehs eee talc 
naan (2) 01(—) (ey) 


M 


sadn 80 eal reg O80 | moron a 


=/ yf 
nC 2 g(a ———— Lg (¢/t,,) ——~ 


Puc. 2. BpemeHHble 3aBHCHMOCTH M3O6BITOUHOTO 3apaqa B Me@JWICHHBIX MOBepXHOCTHHIX 
JIOBYIUKaXx. 

| A -—— paBHOMepHoe pacnpeyenenve JoBylek Mo BpeMeHH pemaKcauuu: 1 — toog/T 
r= 0,001, ¢ 
| 


M = 


eno tocn = 1980, macmita6 5:1; 2-—t,., / ty, = 0,005, hace | toep = 316, Mac- 
IVP Dey OG Re ye basil Tag 0,025, nen / tocn = 66, Macmta6 1:14. 
| B—pacnpenenenve sunga a/t: 1—t,../t,=90,001, Erep / toca = 710, mMacwTa6 
Meebo fT gy — 0,009, tnep | focs = 460, macuira6 2,5:1; 3—Z,.,/ 74, = 0,025, 
tcp foots 33,5, MacuiTa6 1:14. 
B— pacnpenenenue sua b / 7: 1 — 1, / T= 0,005; 2—t., / Ty = 0,025, twee | toog= 
= 1,7; Slog | Ty = 0,125, then | loos = 1113. 4— focg | Ty = 0,625, Crem oetne 0,66;. 
5 — boog | Ty = 35125, boep | Locg = 9,19 
ripH 72, = a) (a = cotist) 
+f to Us t t 
N = Aaty 4 — ocB R ( a ee Gea: 
M M M "M 
t t+t 
= exp sire aa & aU abides \== AanwFn, = (6). 
Tay TJ, Tv 
Pipne. — b/c? .(0.== const) 
: t toce Jae b 
N = Ab]—Ei(— Sea oe )| = OF nae (7) 


SHayeHHA BbIpawkenHu (5), (6), (7) MoAcunTaHb! no TaOMyaMm (*4,°) u npHA- 
BeJICHbI Ha puc. 2. 

3aBHCHMOCTb H3MeHe€HHA KOHTAKTHOTO MOTeHWHalla OT WHTCHCHBHOCTH 
“BeTa HMeeT JOBOJIbHO COKIN BU H B HacTOAUeH paOoTe He paccmaTpH- 
paeTCa. Huxke cCpaBHHBaloTCA pacCueTHbId BU HW SKCIEPHMeCHTaJIbHbIH BHA 
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BDeMCHHOM 3aBHCHMOCTH KOHTAKTHOFO NOTeHUHaJla, KOTOpbIe, KaK YKa3bIBaJlOc 
BbILe, He 3aBHCAT OT HHTCHCHBHOCTH CBeTAa. 

Kaxkyaa mocieqyioujad Kpnpaa Ha rpadpukax puc. | wu 2 Jana AA Bpe 
MeHH oOcBeleHuA, yBeMueHHOrO B O pas. IlapameTpaMM 9KCIePHMeHTAaJIbHBL 
3aBicuMocTeli puc. | aABAIOTCH BpeMA OCBEMLeHHA focp H TOUKA MepecedeHH! 
IposoJuKeHHA WHHeiHO yacTH Cc OCbIO adclucc —BpeMA MepeceyeHHuA tnep 
Ilapamerpamu pacueTHbix 3aBHcHMocTeH pHc. 2 ABJIAIOTCH OTHOLWICHHE BpeMel 
tocs HU tnep K MA@KCHMA@JIbBHOMY BPeCMCHH peJlakCalluH H3 JIOBYLIeK tocs / Tal 
tnep/ tm. OOUlHM MapaMeTpoM Jit SKCMePHMeHTAJIbHbIX HM PaC¥eTHBIX 3aBHCH 
MOCTef ABJIAeTCH OTHOWeHHe BpeMeHH TepeceyeHHA K BPeCMeHH OCBeLLeHH! 
tnep / tocs. HeTpyHo BUeTb, YTO BPCMeHHbIe 3aBHCHMOCTH KOHTAKTHOrO MOTeH) 
Wasa Jia cBexKeTpaBJeHHOrO OOpasla B aTMocdepe cyxoro Bosqyxa (puc. | Ajl| 
COOTBETCTBYIOT pacmpeeJIeHHIO Me/VICHHbIX MOBEPXHOCTHHIX JIOByWeK MC 
BpeMeHaM peJlakcalwMu Buga t7”, roe l<m<2. Ilocie uTebHOW BbI 
JlepxKKH OOpa3loB Ha BO3Ayxe, MOMeWIeHHH HX B BakyyM H MNporpeBe B Ba: 
Kyyme (puc. 15) m1. | 

TIpupoya HempepbIBHOrO CMeKTpa MeVJICHHbIX MOBEPXHOCTHHIX JIOByWleK M1 
BpeMeHaM pewlaKcallHH 3akIOUaeTCA, MO-BHAHMOMY, B CJleqyrouleM. 3axBal 
3JIEKTPOHOB B M@JVJICHHbIe MOBEPXHOCTHBIe JIOBYLIKH pH YCTaHOBJIeEHHH paBHOy 
BeCHA (HO OCBeLCHHA) MPHBOANT K CO3aHHIO 9JIEKTPHYeCKOrO TOA, CHHKAlO-} 
ulero Gapbep MexKy JOBYWIKaMH H OObeMOM OOpa3lla H YMeHbIWlalollero, CJe-} 
JOBaTeJIbHO, BPeMA pesakcallMH U3 JOByWeK. Pa3MelleHve JIOByWIeK B MeCTAX} 
C pa3HOH MJIOTHOCTbIO 3apAa MOXKeT NPUBECTH K HeMpepbIBHOMY CIleKTpy HX MO} 
BpeMeHH pewlaKcallvu AIA BPeMeH PeJIaKcall\HH HHKe HEKOTOPOFO MAKCHMAJIbHOTOY 
3HaveHHA. ITO mpesnosoxKeHHe MOET ObITb mpoBepeHo. IIpu HepaBHOMepHOH 
IJIOTHOCTH 3aPAOB NOTeHWHa MOBepXHOCTH G6yeT OOJIbUIMM B MeCTAaX C OOJIb- 
mel KOHIUeHTpallHel OTPHaTeIbHO 3aPAXKeHHbIX JIOBYWIeK H HaoOopot. Co3- 
WaeTCA 3JIeEKTPHYeCKOe MOJe, XOPOWIO H3BECTHOE B IJIEKTPOHHKe,— TaK Ha3bl 
BaeMoe «movie nATeH» (°), Ec MOBepXHOCTb GoMOapAHpOBaTb MeAJICHHBIMH 3JIeK= 
TPpOHAMH, JeHCTBHE 9TOTO MOJIA MpHBeeT K MOMAaHHIO SJIEKTPOHOB TOJIbKO, 
B Te OOIACTH MOBEPXHOCTH, Pe pacno/Ox*KeHbl JIOBYLIKH C MAKCHMAJIbHbIM BDe=; 
MeHeM peJlaKcallHun. 

Tako onbiT Ob mpoBezeH. IlopepxHoctbh GoMOapyupoBaslacb TeMJIOBbIMH — 
SJIEKTPOHAMH, KOTOPbI€ NOMyUaIHCb IIpH BKJIOUCHHH HaKaJla HOHH3alHOHHOrO: 
MaHOMeTpa, OTJeeHHOrO OT OObeMa C OOPa3IlOM JVJIMHHOH M30rHyTOH TpyOoH. 
Tlocae 6omM6apyupoBKH HaOsIOamoch OObIuHOe H3MeHeEHHe KOHTAKTHOFO MOTeH- 
Walla B CTOPOHY yBeIMYeHHA paOoTb! BbIXOJa JIeKTpOHa. BpemMeHHaa 3aBH- 
CHMOCTb KOHTAKTHOFO MOTeHWMAa NOce MpekpallleHHA SJIEKTPOHHOM GomGap- 
MpOBKH, OfHAaKO, Oblla SKCNOHeEHWMaIbHOH. B cmyuae, mpuBeyeHHOM Ha 
puc. | 5, nocroauHad BpeMeHH SKCNOHEHTHI cocTaBsasa 2100 cex. CpaBHeHue 
puc. 1 Bupuc. 25 u2 A noxa3piwaet, uro 9TO 3HaveHve xXOpollo coBnayaeT 
€ MaKCHMAJIbHbIM BPCMeHEM pewaKCallWu ty. OOHapyKeHHad SKCNOHEHIMAJIbHaA 
BP€Me€HHaA 3aBHCHMOCTb KOHTAKTHOFO MOTeHIMasia Moce GoMOapqupoBKH Meq- 
JICHHBIMH 3JIEKTPOHAMH HEOOSACHHMA IIpH NpeANOJIOxXeCHHU O MOHOSHEpreTHyecKOM 
YpOBHe JIOByIUeK HM pacnOsIO%KeHHH UX Ha pa3HOr T1yOuHe B OKCHHOM culoe. 

HenpepbipHbld CMeKTp MeJICHHBIX MOBePXHOCTHBIX JIOBYIUeK Bua t~~* OOb- 
ACHAeCT Tak Ha3sblBaemble 1|/f-u1ympr (’, * 


, 


JleHHurpaycKult rocyqapcTBeHHbllf Tloctynuso 
mearoruyecKHit HHCTHTYT 3 III 1959 
um. A. WM. Tepmena 
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TEXHHYECKAH PH3SHKA 


JI. 0. JYAKWH 


|| K BOMPOCY OB OBPASOBAHHH TMOJTYMPOBOXHHKOBbIX ®A3 
B CHCTEMAX’C TIEPEXOAHbBIMH METAJIJIAMU 


| (ITpedcmaezexo axademuxom H. II. Bapdurnem 16 III 1959) 
| TloynpoBoHHKOBble COCPAMHEHHA, COJepKalllve B KayecTBe OJHOrO 43 KOM- 
HICHTOB MepexofHble MeTaIbl (Mpep) MOryT MpeACTaBUTb MpakTHYeCKHH HH- 
pec, MOCKOJIbKy BO MHOrHx cHcTeMaxX Mpep — B (B — auemeutn I1V—VII 
ly MepHOAMYeCKOH CHCTeMbI) MPOMeXKYTOUHbIe (a3sbl OTMYAIOTCA BbICOKOM 

nepaTypol mlaBJIeHHA MW *KapOcTOHKOCTbwO, OfHAKO 93Ta rpynna nosynpo- 

HHKOB HalMeHee H3yyeHa. J[o cHX NOp HeACeH BOMpoc O KPHTepusAX, ONpe- 
IAIOULMX MepeXOAbI THNOB MPOBOAHMOCTH MeTaJIIMYeCKH < NoyNpOBOAHH- 
bli C H3M€H€CHHEM KaveCTBEHHOFO H KOJIMYeCTBEHHOFO XHMMYeCKOFO COCTaBa 

HM TeMMepaTypbl. 

OcHoBHble ocoOeHHOCTH coefMHeHHH THNa Myep — B ompegensiotca Ha- 
‘4HeM Y ATOMOB MepeXOHbIX METAJIJIOB HEMOJIHOCTbIO 3aMOJIHCHHBIX 3JIEKTPO- 
IMM BaJIeHTHbIX d-o6omouek. MoxHO mpegqnosaraTb, YTO pa3sMuHe XapakTepa 
EKTPOMPOBOAMMOCTH Y POCTBCHHBIX B KPHCTAaJIJIOXHMHYeCCKOM OTHOILNeCHHH 
3 Mnep — B onpedeaneTca B OCHOBHOM H3MeCHeHHeM 9HEpreTHyecKOro cneKTpa 
WIGCHTHBIX d-3JIEKTPOHOB, 

Eme sp 1937 r. ge-Byp u Depsper (1) mpu o6bacHeHuH NOyNpOoBO_UMOCTH 
‘uceli HEKOTOPbIX MepeXxOHBIX MeTa10B (MnO, CoO, NiO, Fe,Os3) BEIHy«JeHBI 
IIH TPeANOMOKUTh AMCKPeTHOCTh 9HEPFeTHYECKOIO COCTOAHHA 3JIEKTPOHOB Ha 
lyTpeHHux d-oOomoukKax MepexOQHbIX MeTa0B. B pafe mocieqHux padoT 
"4) jlemaioTca MOMBITKH CBA3aTb XapakTep MPOBOAMMOCTM C HaJIMUHeM WIM 
CyTCTBHeM MepeKpbITHA d-oOonouek. Tak, IIupcou (*) pulled K BEIBOLy, 4TO 
COeCIMHCHHAX C HUKeMbapCeHUDHOU CTpyKTYpou BsaiMoseHcTBHe d-3/1eKTPOHOB 
‘PEXONHBIX MeTAJJIOB MMeeT MeCTO pu OTHOWeHHH OceH c/a < 1,63. B mporus- 
mM cutyuae (c/a > 1,63) d-9neKTpOHbl 3aHMMalOT AMCKpeTHble 9HeEPreTHyecKHe 
)OBHV, CJICJOBaTeJIbHO, He MOryT YUaCTBOBaTb B IIPpOBOAMMOCTH, HM TaKHe CO- 
‘HHEHHA, MO MHCHHIO aBTOPAa, JOJMKHEI MPOABMATb MOJIYMPpOBOAHHKOBbIe CBOLi- 
Ba. 

OjHuako MpMBOAMMbIM KpUTepHi Mepexoa THGOB MPOBOAMMOCTH UMeeT Orpa- 
TUCHHOe IIPUMeHEHHE H He BCKPbIBaeT BHYTPCHHUX NPHYHH, OMPeeAIOULHX TOT 
IM WHOM 9HepreTHyeckHH cnekTp d-seKTpoHoB. Bowee Toro, NOABMBIIMeCH 
aBHO paOOTbl CTaBAT MOA COMHeCHHe NpaBUJIbHOCTb 3TOrO YacTHOrO MpaBuwa: 
yieHa MOMYMpPOBOAMMOCTS Y MOHOTeIIypHsa *xXenesa (°) (c/a = 1,49); y coe- 
tHeHua CrSb oOHapyxkeH oKoso0 400° nepexog kK MOJYMPOBOAHMKOBOMY THITY 
yoBOLUMOcTH (°), XOTH MAaKCHMaJIbHOe OTHOUWIeHHe OceH Ja Hero npu 600° 
eTAaBAeT WHIb 1,43 (*). 

Hamu O6piio cleiaHo mpeqmouoxwenve, YTO MepeKpbITHe BaJIeHTHBIX d-00010- 
1K Y ATOMOB MepeXOJHEIX MeTAJIJIOB C OOPasOBaHHeM HEMOMHOCTHIO 3aNOJIHCHHBIX 
[eKTPOHAMM 30H HacTyMaeT Mp KaKOM-TO ONPeletHHOM KPHTHYeCKOM pac- 
OAHUM MeXKy HX BaJIeHTHbIMH OOOI0UKaMH, BbIPa%KeHHOM B OTHOCHTEJIbHbIX 
[MHutax. Tako BesMYHHOH MOKeT ObITb OTHOCHTe/IbHad Ppa3HOCTbh HavkparT- 
—1WIHX PaCCTOAHHA M@EXxKLY aTOMaMH MepeXOHbIX MeTawIoB (M— M) u ux 
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“2 MO He quametpamu dm Wit KOOpAMHALLMO), 
uilae = ill ecm ae ba HOTO YNCMa, COOTBETCTBYIOMLETO fal) 
% HOMY CO@/IMHEHHIO: i) 
a ta 6200 19 Ye) 
| ee ae: (M=M)— dw so, 

s A oa he 
ae pe eee eee 3 
wba magia OS = Conocrapienue 3Hauenuht A, Bi 
2 20 0010 e YHCJICHHbIX 6e3 yueTa NOJAPH3yIOUL 
Fe a ee |“. TO BJIMAHHA 3JIEKTPOOTPULaTeJIbHE|| 
aTOMOB, C HMeIOULMMHCA B JIMTepaT 
a Eee BEN s 315 pe MaHHbIMH O XapakTepe JJIeEKTP 
Z. ad oS = MPOBOJHMOCTH COOTBETCTBYIOWIUX C 
anes + eJMHeEHHH  MO3BO/IMJIO yCTaHOBH’ 
& a ee KpuTuueckylo BemuMHy A Jia Hi 
joan eee Ds set ee. pexppirua < 14,5%. IIpn A; 
2 oe ee . 3 >14,5%  BasleHTHbIe d-9/IeKTPORH 
5 NN oO << 3aHUMAIOT JHCKpeTHbie 9HepreTHye 
KHe COCTOAHHA, WH Mp BbIMOJHEHY, 
% BS Do 28 yYCJIOBUH OOpasoBaHHA HaCbILLeHHb 
A NN Oh rT KOBaJICHTHBIX CBA3eH Mnpep — B ( 
4 ad Sip . a Takue COCMHECHHA JOJKHbI ObITS Ti 
5 Rese tas Be g | JIYMpOBOJHHKaMH. 
= = B ta6a. 1 mpeycTaBjeHbl 3Hau! 
By 1 BiSio MB hes BS Hua A Wiad psa coelunennii c H| 
BR | AN oo RF“ . KeJlbapceHiqHoH crpyKTypol (mapi 
Laane : ~ # MeTPbI pellleToK H AHaMeTpbI aTOMC 
2 RWS. oe “ £& ps3aTbt m0 Boxuto (°)). M3 npeznom 
Betula a “ & .KeHua O BbINOHeHHH YcJIOBHH Of 
Sal ct es a4 = 3 a pasOBaHUsA NO.YNPOBOLHHKOBBIX CBS 
= an Se = = = 3el Mex Ly MeTaJJIMYeCKUMH HU 3JIeK 
~ pOOTpHaTeJIbHbIMH aTOMaMH CJlewa 
fo Sete ais =. £ BBIBOL O MOJIYMPOBOMHAKOBOM xX: 
SO ROR S Be ie “| paxrepe coequnenuii c A > 14,5% 
: SY 56 s ce = Wckmouvenne cocTaB.mioT coeqHHeHu 
6 RIBEOe aL say [> & VTe un CrTe, qua KoTOpEIx, B OTUL 
= =| UME OT aHaJIOPMUHbIX NOJyNpOBOLHI 
mn | Bt YS oo 5 Ke =  KOBBIX coequHennii CrSe u MnTe (4 
A NA O18 ~ $ BeNHUHHbI H3MePpeHHBIX MarHHTHBI 
a Sie ee bi E MOMeHTOB (2°) IPHBOLAT K MHC 
alist Dae oS. § 93@KTPOHHO-BaJleHTHOH KOHuryp: 
= = UHH MeTaJJIMYeCKHX aTOMOB. 3am 
aman CSR COB At) te ='5 | THM, 4TO MeTamMuecKad npupo] 
2 an of = * CrTe(") He saBasetcs crporo 2oK: 
a BS yy eite = 3 3aHHOH, MOCKOJbKY U3MepeHuA ct 
Popn| RFR AUR) ="  MpOTHBJeHHA NpPOBOAWICb MUIb J 
ee) AP Sep “ § 100°, a a6dcomoruble 3Ha4ueHHA 9V1e1 
iS A ° = @  TpompoBoguocru (oKo0 1000 om 
= sees = & -cm7') cKopee CBHJeTebCTBYIOT C€ 
& | SB Beg 2 S$ o6parxom. 
E aS a = = 3 He npupeyenupie B Tab. | coenl 
= oe 2°. @ HeHMA c 9eMeHTamu V rpynnet, ot 
a a JlalarollMe HUKeJIbapCeHHHOL crpyl 
RL a % TYPO, umeroT A 3HauuTesIbHO MeH! 
aa Sonne a. 8. Ie KPHTHYeCKOFO, YTO HaXOUNTCA 
sit os os ERE 3 £8 |< cCOriacHH Cc yCTaHOBJICHHbIM WIA MH 
hows J SFSeGSesSS ]* ux v3 Hux merammMueckuM Xapal 
2T= 14x? 2 Ss 


TepOM TpoBoxMMocTH. Hanporus, a1 
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MOJIYMPOBOAHMKOBbIX COeMMHEHH co crpykTypamu Tuna NaCl sBeaHunubl 
OOTBETCTBEHHO 3HAYHTeEIbHO OOIbUIe KpuTMYecKOH (TaGu. 2). 


UcxoxA u3 npeycTaBienuit O pasiMuHOM 9HeEpreTHYeCKOM CIIeKTpe BHYTpeH- 
d-9JIEKTPOHOB B 3aBHCHMOCTH OT BeMUMHBI KOSppulventa A, MO2%KHO mpe- 


WE Osis 2 


Xapaxtep 9.1.- 


re dm, A | A,% | NpoBofx. no 

JIUT. [aH. 
MnO 3,14 2,50 20 I) 1. 
MnS 3,69 2,00 32. Tenet 
MnSe 3), (0) Daou 3a Teil 
FeO 3,07 2,42 21 hs Te 
CoO 3,00 2,40 20 Wis Tule 
NiO 2,96 2,98 19,6 W. 0. 


laraTb BO3MOXKHOCTb HelpepbIBHOrO MepexoJa THMOB MpOBOAMMOCTHC H3Me- 
HHeM XMMHYeCcKOrO cOcTaBa H TeMMepaTypbl 6e3 3aMeTHOTO HapylleHHA KpH= 
AJIJIOXHMHYECKOH Mpuposbt cas. 


Ta6Oauna 3 


| | M—M, A | dm, A ota, A A,% ee me 

1 TiSig 3,19 2,90 0,29 9,4 M 

| VSie 5,10 2,66 0,44 14,2 M 

| CrSie 3,06 B52 0,54 17,6 Hogtte 

| ZrSie 3,60 3,16 0,44 42,2 M 
NbSig 3,24 2,88 0,36 114 M 
MoSiz 3,20 2.16 0,44 4347, M 
TaSig 3,24 2,90 0,34 10,5 M 
WSig eal 2a78 0,43 13,4 M 


Hanpumep, cpelqu AMcHIMUM0B TYroNaBKHX MepexoZHbIx MeTtao0B TV— 
I rpynn, crpykTypHoe pogcTBo KOTOpbIX Obl0 noKasaHO Basmb6ayMom ("), 
OJIbKO coequHeHHe CrSi, aBuJIdeTCA mOJynpoBoaHuKoBEIM (1%, 14), Dro xopowio 
[OUTBEPKaeTCA paccuHTaHHbIMH 3HayeHHAMH A (TaOu. 3). MoxxHo oOxuLaTb 
$ TBEPIbIX pacTBOpax Ha OcHOBe CrSi, 


» JPYrHMU COeAMHEHHAME 3TOH rpynnbl TadOmuna 4 
[elpepbIBHOrO MepexoOa THMOB MpOBo- CrSb 
MMOCTH BCJIEACTBHe H3MCHEHHA KOap- 
uuventa A. 
z Xapaxktep 
JIA MOHOAHTUMOHH OB XpOMa H Map £,°C mows Aves dboieaiponcee ae 


raHlla yCTaHOB.1eH TepexoX THMOB Mpo- 
BOJMMOCTH OT MeTaJJIMYeCKOrO K MOJy- 
Ip OBOAHHUKOBOMY pH TeMMepaty pax Mar- 


HUTHbIX MpeBpallleHHH, He COMpOBOxK]a- An a ie : 1,33 
(OULHLiCA H3MCHEHHeM HX CTpyKTyppt (°). 200 | 5,55 42.2 iy 
ConocTaBjleHve 3TOrO (bakTa C JaHHbl- 300 | 5,62 iay2 M \ 
MH 110 H3MeHeHHIO MapamMeTpos peuleT- 400 | 9,74 | 14,9] nm. o. 

600 5,81 16,1 Ile, ile 1,43 


KH CrSb (’), Ha OCHOBaHHH KOTOPbIX 
HalileHo H3MeHeHHe Ac TemnepaTypo 
(rab. 4), MO3BOJIAeT CBA3ATb TepexXO THMOB MpOBOAHMOCTH C H3MeHeHHeM 
sHepreTuyeckoro ciekTpa d-93JIeKTPOHOB aTOMOB XpoMa. 

B To *e Bpema y coequHenuli NiSe, NiTe, NiAs, NiSb, NiBi a TiSe, usme- 
reHue paccroanua M — M xoroppix go 800° (7°) ne npHBoguT K JOcTH>KeHHIO 
KpuTHuecKoro 3HayeHHA A, JOJKeH COXPaHUTbCA MeTaJWIMYeCKHH Xapak- 
Tep IMpOBOAMMOCTH BO BCeM HHTepBasle TeMiepatyp. 
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Pacuer A qua coequuenuli Mpep— Be nokasas, YTO B CJlyuae CTPyKTyp. 
Tuna CuAle(TiSbe, VSbe, MnSnz, FeGee, FeSnz, CoSnz) nepeKppiTHe d-o60.¢ 
yek HMeeT Mecto (A<10%) Mu, CJlIeqOBaTebHO, y 3THX coeqHHeHHH culeqye 
OKHLaTb MeTadHYecKOl mpoBoguMocTH. CoesquHeHHA co cTpyKTypoH Fes 
(nuputTa M MapKasuTa) uMeloT BetMunHy A Gombe KPHTHYeCKON (HCKJIOUeHH 
cocrapset FePe, quia Koroporo A=11,4%). M3amenenue xapaktTepa 9JIeKTpC 
IIPOBOJMMOCTH, MMerOlllee MecTO B 9TOM rpynne BelllecTB, OMpesesAeTcA yuac 
THeM J\Byx d-opOuHT aTOMOB MepeXOAHIX MeTAJIJIOB B OOPas0OBaHHH XHMHUYECKH: 
d?sp?-ruOpuyHbIxX CBA3eH. 

Ha ocuopaHuu aHaslu3a cTpykTyp Tuna FeSe uw moycueTa KOHIeHTpallul 
BaJICHTHbIX 9JIEKTPOHOB Ha MOJIeKYJIy JIerKO HaliTH, UTO B COeAHHEHHAX C 3Ie 
MeHTaMH V rpynnbl BasJIeHTHOCTb MeTaJIJIM4YeCKHX ATOMOB paBHa 4, a B XaJIbKO 
reHujax paBHa 2. Y JByXBaJIeHTHbIX KOOaIbTa HM HUKeIA (cOequHeEHHA CoSe2} 
CoSez, CoTez, NiS2, NiSe2) mpu o6pasopanun 3d74s4p°-ruOpuyoB He y¥acTByIO| 
lve B OOpa3s0BaHHH CBA3e€H COOTBETCTBeEHHO 7 H 8 BaJICHTHbIX SJIEKTPOHOB He) 
MOryT Pa3MeCTHTLCA Ha OCTaBLUIMXCA Tpex 3 d-ypOBHAX HM «JIMUIHHe» 9JIeEKTPOHby; 
MepexOAAT Ha HecTaOusbHy1o 4d-oOo04uKy, CcooOulad COeJMHeEHHAM MeTAJIJIN- 
yecKHH THM MpOBOAMMOCTH. 

Jina coequnenuit c 9mementamu V rpynnet (FeAs,, CrSbe, FeSb:, CoSbe,t 
NiAs.), a Take [JIA XasbKOreHHOB MapraHua Hu xewe3a (MnS,, MnSeg,} 
MnTes, FeS,, FeSe,, FeTe,) ycuosua O6pa30BaHHaA HOpMaJIbHBIX 3d?4sp*- 
CBA3eH BbINOJHAIOTCH. CileqoBaTeJIbHO, 3TH COCAHHEHHA JOJKHBI ObITb MOy- 
TpOBOAHHKaMH. VMMeroulniicd 3KCNepHMeHTaJIbHbIN MaTepHasl No,TBepxKLaer 
Hall BbIBOJIbI: HalifeHo, 4YTO CoemHHeHHA CrSb, (1®), CoSB, (77) uw FeS, (7)! 
ABJIAIOTCA MOJYNpPOBOAHHKaMH; aHaslorMyHoOe coefuHeHHe Coles, Mo HallMM| 
JaHHbIM, OOaqaeT MeTaJIJIMNeCKHMH CBOHCTBaMH (3JIEKTPONPOBOJHOCTb paBHa 
11,5-10% om?-cm? mpu KoMHaTHOH Temnepartype). 

IIpupeqeHHble KPHTepHH Mepexofa THNOB 93JEKTPOMpOBROAHOCTH MOryT 
ObITh NOWe3HLIMH B BbIOOpe OObEKTOB HCCeEMOBaHHA DIA M3bICKAHHA HOBbIX 
NOJIYMpOBOAHMKOBBIX MaTepHaJiOB B CHcTeMax Mpep —B, a TakxKe B pelleHHr 
BOIPOCOB JierHpOBaHHA 3STHX BeLUILECTB. 


ViuctutyT Metanmypruu um. A. A. Batlixosa Tloctynuso 
Axayemuu HaykK CCCP [5 IIT 1959 
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kuH, H. X. AG puKocos, MKypx. neopr. xum., 1, 2096 (1956). 18 T. Kamiga- 
ichi, J. Sci. Hiroshima Univ., A19, 499 (1956). 


69, 860 (1956). &T. Suzuoka, J. Phys. Soc. Japan, 12, 1344 (19578 
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Hoxrsagn Akagemun nayrx CCCP 
1959, Tom 127, N 6 


TEXHHYECKAAH ®PH3HKA 


— 


A. HW. JIYKOMCKAS 


NPHBJIMDKEHHbIM AHAJIM3 HAMPSDKEHHOLO COCTOSHHA 
PESHHOBbIX OBPASILOB, HCHbITbIBAEMbIX HA PA3JIMP 
PAS JIMUHbIMH METOJAMU 


(ITpedcmaezeno axademuxom B. A. Kapeunsim 28 III 1959) 


$< 


i} ee pa3qupoM OObIUHO NOHHMAIOT NpopacTaHve TpellluH, NpuBossiee 
aspylieHuio OOpasiia HIM M3fleNMA, HAXOMAMerOcA B HalIpAXKeHHOM COCTOS- 
if IIpu ucnbiraHHAX Ha pa3qHp KOHUeHTpallMA HanpsxKeHH ocTuraeTcA 
O cnellHaIbHOH PopMoH OOpasyoB, HOO HaHeceHHeM Ha HHX MopesoB. | 

1, Teoperuyeckoe ucculeqoBaHve pacnpeeseHuA HanpsAxKeHHH B BbICOKOIA- 
YHOM HSOTPONHOM MaTepHasie MpOBeseHO JIA cyuad espopMalluu TOHKUX 


fTOB C OTBEPCTHeM M3BecTHOrO pajnyca (*). OTH pesybTAThI TPy AHO NpHMeHHTh 


Puc. 1. O6pasupt Tuna A u Bc nope3amu AaHHOH 2 MMM THNAa 
C (6e3 nopesa) B Hee@OpMHpoBaHHOM COCTOAHHU 


i AHAJIN3e Hallp M2KEHHH B OOACTH Be pUIMHbI OPUTBEHHO"O Mopesa JIM aHAaNOrHy-- 
"Oo yuacTKa CTaHJapTHbIxX O6pasyoB (puc. 1), ucMbITbIBAaeMbIX Ha pa3syup (7). 
2. OcoOnili uHTepec MpescTaBsAeT ONPeeeHHe HanpsxKeHHH u Dec~opmMalut 
yuacTKe UX KOHIeHTpallHv B MOMeHT Ha¥avia pasiupa. EcrecrBeHHO mpeyno- 
KUTb, ITO pasqup HauMHaeTCA, KOrla HaNpsAKeHUA U Le*opMalluu B BepluiMHe 
be3a JOCTHIal0T PaspbIBHbIX 3HaveHHH. C WesbIO NPOBEPKH CyWleCTBOBaHUA y Ka- 
HOli CBA3H MEKY ABJICHHAMM PaspbiBa M paslupa Obl NpHMeHeH cleqyroululi 
O6MxKeHHbIN cmocoO aHaJusa. 

3. Ha nopepxHocTb O6pa3il0B B HesecpOopPMHPOBaHHOM COCTOAHHM HaHOCHTCA 
JMMeTpOBad MpAMOyrO/IbHaa ceTKa. Hayao npsAMoyroubHOl LeKapTOBOH 
TeMbI KOOpuHaT O noMelllaeTcs B BeplliHHe Nopesa OOpasuos Tana A u B M60. 
epliuHe «yruia» oOpasioB Tuna C B cpefHeH MO UX TOMMMHE MWiCCKOCTH 
c. 1). Ocb OY (nooxNTeMbHOe HalpaBseHhe BHU3) COBMayaeT C OCbIO CHM- 
pun o6pa3zua O’O. PacraxeHue MpousBoLUTCA B HalpaBsleHHH ocH OX. O6- 
ell 3axKaT no wuHuam KK’ u NN’ ua pacctosnun L, or ocu OY Kaxyan. 
bopMaluA MpOUCXOAHT JO MOMeHTa Havasla pasyupa, OTMeyaemoro NoABIE- 
M HEOKPallleHHOH NOJIOCKH B MpeLBapHTeJIbHO 3aKpaleHHOH BepulMHe Mopesa 
r«yruiay. [locme 1IMTeMbHOM BbIZep%KKU OOpasila NpH STOH JecdopMallnH s1106aHn 
TOUeK IIPAMOYFOJbHOM CeTKH C HavaJIbHbIMH KOOPAMHAaTaMH Xo, Yo, % Mepe- 
UT B COOTBETCTBYIONLYIO TOUKY x, Y, Z (ANA yAOOcTBa BLIUNCMeHHN Hayao: 
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KOOpAMHaT OocrTaBAeTCA BBEpPLMHe WIM Kyrie»). ONbIT MOKa3bIBaeT, YTOBTOHKE 
o6pa3iax CMeHIeHUA TOUeK Ha HX MOBEPXHOCTH MpaKTHYeCKH He 3aBHCAT OT TOs 
UMHbI OOpasila, T. €. KAPTHHA AeopMal\HH C MOBEPXHOCTH MOAET ObITb nepeH! 
ceHa B CpeJHIOIO MO TOJILLMHE MWJIOCKOCTb, Te CMeW,eHHA PaBHDl. 
x — xX) =U =9, (Xo, Yo), | 
X — Yo = 0 = Ao (Xor Yo), ( 
By == 93 (X,, Yo, Z) = 0. 

4. Ha puc. 2 nmoKagaHbl cmMenleHHa TOUeK NpsAMOYFOJIbHOW MHJIJIMMeTPOBC 
CeTKH, OMMCbIBaeMbIe ypaBHenuamu (1). SHagenuaA PyHKWMH (1) mox6upatorc 
ammupuyecku (°,4) Ha OCHOBaHHH HaGJOMaeMOH KapTHHbl nedopmauuu. Jono. 
HHTCJIbHbIe YCJIOBHA, BbITeKaloulve 1 
9kcnepumenta: 1) auHnu K’K u N? 
WIM TOUKH + xX,=-+L, nepexoxat 
+x=-+L jaa sBcex 3HaveHHv 
2) (Ou / OY)x,—+L,= 9; 3) KapTHHa yay 
Puc 2. O6pasen Tuna C u3 HeManonHenno POPMAllWH CHMMeTPH4Ha OTHOCHTECJIbI) 
pe3HHbI Ha OCHOBe HaTpHii-OyraqueHoBoro KOOPAMHATHBIX socKkocreh YOZ 

Kayuyka B MOMeHT Hauadia pasqupa XOY, usu, eCIH paccMaTpHBaTb ee 

cpemHel MockocTu (% =z =0), —o 
HOCHTeJIbHO ocH OY; TouKH xy =O coxpaHstoT 3HaueHuA x = 0. 

5. J\ia HaxXO%KMCHHA KOMMOHEHTOB TeH30pa ePopMallHH ©, MpHMeHAIOTC 
ypaBHeHHA HeJIMHeHHOM TeopHu ynpyrocru (°,°). CBaa3b MexkIy KOMMNOHEHTAaN 
TEH3O0POB HalMpAKeHHA oe H MecsopMalluH sp OMMCbHIBAeTCA Yepe3s YIPyrk 
noTenival F, Oomee HH MeHee YNOBAeCTBOPUTebHbIe (OpMbI KOTOPOrO JJ 
pesHHbl mpesviowenbt Myuu (*%) u [Ipuccom (8). F spanetca pyHKuMeh ria 
HBIX CTemeHeH ePopmallun i; WH TWOCTOAHHBIX Cy uU Cy, MeTOA Haxor*KeH! 
KOTOPBIX paspa6oTaH PuBaunbimM u Cayngepcom (°). Ipuuarue yka3aHHc 
CBASH OCHOBaHO Ha JomyueHHAX 00 ycTaHOBJIeHHM PpaBHOBeCHA MExAY Halp! 
*%KeHHeM HW JecsbopMauvel u OO u30TpoMHOCTH MaTepHasa B He ecbopMupoBal 
HOM COCTOAHHH. 

6. IIpu ompeyesenuu uncieHHbIX 3HadeHnii h; M MX HampaBseHui B pow 
BOJIbHOM TOUKE Xo, Yo, Z) HCMOJIb3yeTCA TeEOPpHA KOHCUHBIX AedopManuh, pa 
BuTad KyTuinupim (°). 

Adiunop paccmatpuBaemoit jedopmanun © paxen: 


( (6) ~~ (6) te 6) 
o=(14 mt (1 ! oii (1 im) kk + 


 OYo / 
OD oe GWh oe Ow . Ow. 
| 1s | 
ai OX 1 OYo ji | OXo ik i OYo jk, ( 


rye i, j, kK—equuuuupe opte ocefi OX, OY u OZ. 
BesefcTBue STOrO CHMMeTPHUHEI adbpunop MD. umeeT BUT: 


Os OulNeee ON 26 Ow 
® =(1t 5) + (1+ 2)i (1 Pepe hues | 
1 / ou Ov oA ae 0 s A (6) F . 

ty Se + ae) G+ GD) + 52 ie + be) + 2 ike + ke), 
UncJeHHbIe 3HaueHHA Ay, Ag WH Ag HAXORATCA U3 BbIPaKeHHH Waa 1-P 


2-ro U 3-rO MHBapMaHTOB cuMMeTpHuHOrO adpunopa, a Takxe H3 yCJIOBI 
COXPaHeHHA MOCTOAHCTBa OObeMa TIPH WecbopMaiHH: AyAodg = |. 


HanpaBJalouue KOCHHYCHI @;, 8, Yz TlaBHBIX oceH edbopMauu i; BIT 
JIAIOTCA W3 ypaBHeHHi 


; Ou : 1 / dv Ca \ ae Ow 
( * a) be | ces 2 bir, T aa) Pi | OX Nair a 
ONG “.) el | -.) “| GR, Tene ING 
x aie agg) 4 ( hiQyai) oat | aoa Aes 


Ow Ow i Ow 
ang Tagg a ( | Ele e 
] 
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| 7. Ha npaxruxe peambuoro «yrviay wa oOpasilax Tuma C He cyulecrByerT 
{UPOTHBHOM CJIydae HampaxKeHHe B HeM NpH OecKOHeuHO Mavoli jecbopMa- 
OKHO ObITb OecKOHeYHO GonbUIO# BeHUHHO!). Pamuye s3aKpyr- 
HHA 6 «YPlay) WJM Ke Bep- 
|, HbI TOpesa HeMsBeCcTeH. Immupu- TaOauua 1 
{Kuve 3Havenna PyHKuMH (1) MOR- —Conocrannenne: HalpaAKeHHA oj) MH espopmannu 
WPaloTCA C TCM HJIM HHbIM IIpH- Ai B MOMeHT Ha¥aa pasqupa B BepmMHe Mopesa 
*%KeHHeM. YuuTbiBad 970, Ha- oopasyon tuna A u Bu <«yraay» o6pa3noB 
SDKCHUA H wedbopmanun B TOU- ae GC; npefzesa MmpOuHocTH Soy M OTHOCHTEJb- 
Xo as ue a Zo = 0 (BepluMHe n0- HOU nedopmMalun NpH pa3spbIBe ez JA HeHanow- 


HeCHHbIX Pe3HH 
Ba WIM «yria») Wemecoo6pasHo 


| 


| 
j 


Pee JATb NyYTeM SKCTPalloOJIAWHH od PesHHbI Ha OCHOBe KayyyKa 
| x OKa- 
ee COOTBETCTBYIONLHX 3aBH- Tun ‘o6pasiya sane HaTy- | HaTpHit- | OyTannen- 
Mn Len Wx. OF acCCTOAHUA @) paJib- YyY Ta HEHO-| CTHPOJIbHO- 
j pots Pp A HOrO i Boro if 
} PULMHBI mopesa. HanOovee npo- : 
0 IIPOH3BOAHTb TaKyIO 9KCTpa- HowOGy os) | 2420 | 87,9 126 
PJAMIO TIA TOYeK ocH OY, rye 270-93 ray a8 6,0 6,5 
|kpaBJIeHHA TuIaBHbIX oceHi ye- [Io ASTM ‘inert 
PPMallHH COBMaaloT C OCAMH D 624-54, 61 3000 89 128 
opauHaT w Ay = 1 + Ou/Oxo; THM, A. dis) Ps eae ae 
= Wii-00/ Og ke = b+ Tlo ASTM 
Ow / AZo. D 624-54, 6; | 4080 | 97,5 146 
|| 8. Pesyabratet anamm3a upes- pan D a ae ed" oe 
aBlleHbl B Ta6a. 1. Hecmorps Moos oe dn sol Gate he 
4 ee tal O1 { ? ‘ 
NIPHOWKeHHbIM ero XapakTep, Senate | uy 146.5 1 seep 8,5 


rKO BHeTb, UTO CyLeCTBYeT 
MOB /IeTBOpHTeJIbHOe corjiacue 
f2KLY HCTHHHbIM 3HaueHHeM MpeeJla MpPOUYHOCTH oz, H HalpAKeHHeM 3G, 10 
MPaBJIEHHIO OCH paCTAKeHHA B BEPLIMHeE Nopesa OOpasila B MOMeHT Hauyavia 
O pa3qupa. To %e KacaeTCA COOTBETCTBYIOWMX 3HaAYeHHM OTHOCHTe/JbHOrO 


A3PbIBHOrO YI JIMHCHHA ©, H PuaBHOM cTeneHH eopMaunn hy: \eez+ 1. 


Hay4Ho-HcceqoBaTeIbCKHH MHCTHTYT Tocrynusio 
LWIMHHOW MpOMbILIJIeHHOCTH 21 III 1959 
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TEXHHYECKAA PHSHK 


H. M. POCTOBILEB 


O POJIA KABHTALLHH MPH YJIbTPASBYKOBOM OBPABOTKE 
TBEPJbIxX TEJI 


(IT pedcmasaeno akademuxom IT. A. PeOuxdepom 50 I 1959) 


B page paoor (1~”) BbicKa3bIBaeTCA PHMOTESA O CYLIECTBEHHO NOJIOXKHTEbHO 
pOuIM KaBUTalM Ip YIbTPpasByKOBOM OOpadorkKe TBEPALIX Ted B CycneHsHH aC 
pasupa. Hexoroppie aproppi (°, 4) cunTaior, YTO yJIbTpasByKoBad OOpadoTk) 
IleJIMKOM OCHOBaHa Ha KaBUTalMOHHOK Spo3HH. Oya} 
KO 9KCI€PHMeHTbI, KOTOPbl€ MOTJIM Obl YETKO BbIACHUT! 
pOJlb KaBUTAaIMH B 3TOM TMpolecce, aBTOpaMM He TIpH} 
Bomstca. B cBA3H C 3THM JJIA 9KCNePHMeHTaJIbHOrG 
UcCIelOBaHHA JlaHHOrO BOTIpoca Oblia NpeAMpHHATE| 
MOMbITKAa OOpaOaThIBaTb TBepble MaTepHaJIbl MO] 
NOBbIMICHHbIM PHAPOCTaTHyeCKHM JlaBsIeHHem. Kak 43+] 
BeCTHO, yBesIMueHHe TuApocTaTHyeckoro aBJIeHHs 
ABJIACTCA PAMKAJIbHbIM CMocoOomM npexOTBpalieHus 
KaBHTallun. 

Jia MpoBeseHHuA YIbTpasByKOBOH OOpaooTKH Ma 
TepHaJIOB IPH TMOBbILICHHOM JaBJIeEHHH Oba CKOHCT- 
PyHpoBaHa cnellvaJibHad KaMepa, CXeMa KOTOPOH Mpu- 
BeleHa Ha puc. 1. Kamepa c MaHometpom M_ nocpeg- 
CTBOM lUWlaHra COeAHHANaCb C OaJJIOHOM cxKaTOro 
rasa. M3mepeune aMnvvTy Jb! KOeOaHHH MHCTpyMeHTa 
IIPOH3BOAHJIOCb MHKPOCKONOM C OKYJIAPHbIM MUKPO- 
Metpom AH-9-2. Onak —wnuJuloMuHaTOp, MmpvcoexH- 
HeHHbIM K MHKPOCKONY, aBaJl BO3MOKHOCTb yepes 
CMOTPpOBO€ OKHO KaMepbl OCBelllaTb KOHILGHTPaTOp 
H3BHe, YTO HEOOXOLHMO JIA H3MepeHHA aMIVIMTY Tb 


Puc. 1. Cxema KaMepbl Jd yIbTpasByKOBOM O6pa6oTKM MaTepH- 
aJIOB TIPH MOBbIIMeCHHOM JaBseHHH. J — HMKeNeBbIM BHOpaTop; 
2 — MOYBOMHOBOH KOHUCHTpaTOp C MOACKOM B Yy3JIOBOM ceye- 
HUH; 3 — MOACOK KOHIeHTpaTopa; 4 — Kamepa; 5 — cmorpo- 
Boe OKHO U3 MweKcuraca; 6 —-uHcTpyMeuT; 7 — o6pasell; 
6 — ToKuMaloladk UpyxkuHa; 9 — oTBepcTHve JIA BbINycKa 
rasa u3 Kamepbl; /0 — cycneu3ua a6pasHBHoro mMopouiKa; J] — 
BTYJ1Ka-ep2K aTeIb 


KomeOanhi uHcTpyMenta. IIpH nmpoBexeHuH ONbITOBR MPHMeHAJICA HHCTPyMeHT 
u3 ctamM Y-8 B PopMe WHIHHApa Auamerpom 5 mM. 

O6pa6orKe nosBepramuch ABa pe3KO pa3sMUAaIOUMecA MO CBOMM MexXaHH- 
YeCKHM CBOMCTBAM MaTepHasia — XPyNKOe CTeKIO HM MwWaCTHUHBI aJOMMBUH. 
O6pasibl NOWKUMAaJIMCh K HHCTPyMeHTY CHO OKONO 2 KI’, O6pa6orKa npous- 
BOJMaCb B CYCHeH3HAX KapOufla Oopa (3epHUucTocTh 180) B Boge, STHJIOBOM 
cnupte (96%) H HacbilleHHOM pacTBope NOBapeHHOM com B BOJe Npu Temnepa- 
Type 15—20°. IIpu mpopezenun KaxKJOro OMbITa BO BTYJIKY-epKaTeb 3acbina- 
ocb 150 mr kapOuga Oopa u 3anuBasocb 0,5 cm® »xHMAKOcTH. Bce onbiTbl MpoBo- 
JMJIMCb Mp yactote v = 17 Kr uM amnuuTyfe A = 6p. 
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Uismepenve kKouIH¥ecTBa CHATOTO MaTepHasa Am npousBO,MOCh B3BeLIH- 
WeM OOpaslloB JO u Nocwe OOpaborKH. OOpasub 43 creka OOpabaTHIBaIHCh 
WH., H3 aJIOMHHHA 3,0 MuH. Ha puc. 2 npuBemqeHa 3aBHCHMOCTD C’beMa CTeKJIAa 
JHOMHHUA OT aBJIeHHA B KaMepe. 

EcJIv CuHTaTb, YTO KaBHTALLUA UPpaeT MOMORKUTEILHYIO POb B paspylieHHu 
iTepHala Mp yJIbTpasByKOBOH OOpaGorKe, Kak 9TO MpesnomaraercA OObIHO 
3-7), TO C YBeEJIHYeHHEM PHAPOcTaTHYeCcKOrO AaBJIEHHA Pr, KOTOPOe yxyAWaer 


Me 


Me 
50 G ; a 

A 

| \ 

4 6 ! { 

( 

5 . | 

BW 4 ie TA, 

| 

~ + { 

: E aah 

20 Z ee 

f | : 

| | 


139 63 | 94 
evse 4 aa aly ASR SE hr oe 
138 15 tam LS POET ME IE WB GH 


—— 


Puce. 2. SaBicuMocTb cbema cTeKwla (/) M amiomuHNa (//) or WaBeHHa B KamMepe 
IIpH oOpa6orke: a — B Bose, 6 — B CHupTe, 6— B pacTBOpe MOBapeHHOH cou 


ee BO3HHKHOBeHHA KaBHTalWH, CbeM MaTepHasia JOJOKeH Ob Ob yMeHb- 
TaTpced. B jeHcTBHTeJIbHOCTH %Ke, KaK BHJHO H3 puc. 2, c pocTtom rugpoctarTu- 
| Sees aBJICHNA Pr CbEM MaTepHaJa He TOJIbKO He YMeHbluaeTca, a, HAOGOPOT, 
€3KO pacTeT H IPH HeEKOTOPOM 3HaueHHH py JOCTHTaeT NpexesbHOrO Hav6ob- 
Hero 3HaueHHa. C aJIbHEHIIMM POCTOM JjaBJICHHA CbeM MaTepHaJia OCTaeTCA Mpak- 
MNeCKM HeH3MeHHBIM. 

IIpeqcTtaBaAsO HHTepec BCKPbITb CMBICJI TeX JaBJICHHH, MPH KOTOPbIX CbeM 
Aatepvana Am jlocTuraeT MaKCHMaJIbHOTO 3HayeHUA.C STON WeJibIO ObWwiH pac- 
-UNTAHbI PHpocTaTuyecKkhe JaBJICHHA, IPH KOTOPbIX KaBHTAalMA B UCCJIeYeMbIx 
KH[KOCTAX B YCJIOBHAX MPOBeACHHbIX OMbITOB (v = 17 xru, A = 6 p) JomKHA 
BIT + morallena. 

Kak uspecruo (1, °), B HeoOesraxKeHHOH %XKHAKOCTH, COJepxKalileH TBepApIe 
IACTHILbI BO B3BEINCHHOM COCTOAHHH, TallieHHe KaBHTallMH MMeeT MeCTO pH 
‘HJIPOCTATHYeCKOM laBJIeHHH 


Pr= Po (1) 


Po — aMMIUTYa 3ByKOBOrO JaBJeHHA B XHAKOCTH). BBUy MaJOH TOMEI 
IPOCJIOHKH 2KMAKOCTH MexK]y WHCTPyMeHTOM HM OOpasilOM aMIIUTYAY 3ByKOBO- 
‘0 JaBJICHHA B MPOCMOUKe MOXHO BEIYNCJINTb NO @opmysie 


Po = cD2nvA (2) 


C —ckKOpocTh 3ByKa B »*uAKOocTH, D — MOTHOCTh %KHAKOCTH, v — uacToTa 
coleOaHui, A — amMmuuTya KomeOaHul HHCTPyMeHTA). 

Pacuetbl, OCHOBaHHbIe Ha (1) u (2), MaloT racalMe KaBUTAMIO JaBJIeHHA: WIA 
onbt 9,4 aT, QvIA cuupta 6,3 aT, Qua pacTBopa noBapeHHo com 13,9 ar. Ha 
uc. 2 uepes TOUKH, COOTBETCTBYIONIMe STHM PaCCUMTAHHBIM aBJeEHUAM Po, IpO- 
eeHbI IYHKTHpHble MpAMbie. Kak BULHO U3 PUCYHKOB, KOJIMYeCTBO CHAMaeMoro 
farepHana Am MocTuraeT MaKCMMaJIbHOrO 3HaveHHA pH TruApocraTuyeckux 
ABJIGHHAX, COOTBETCTBYIONINX B Mmpesesax OWMMOOK OMNbiTa rallleHvio KaBuTallun. 
ITO NOMTBEPXKaeTCA Tak2Ke TEM (PaKTOM, YTO BeMUMHA JaBJIeHUA, IPH KOTOPOM 
OCTHraeTCA MAKCHMAJIbHbIM CbeM MaTepHaJla, He 3aBHCHT OT Mpupoybl Mare- 
Mala, IpHposbl rasa, cosjatoulero AaBJIeHve B kaMepe, HU ONpeeAeTCA UCKJIIO- 
HTCIbHO aKYCTHYCCKUMH CBOHCTBAMH %KUKOCTH. 
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Orcioqa culelyeT, 4TO, B MPOTHBONOJIOHKHOCTh WIHPOKO paclpOCTpaHeHHO!) 
MHE€HHIO, B Mpoueccax yJIbTPpa3sByKOBOH OOpaOorkKH Te/I KABUTAIMA HE TOJIbKO~ 
cmoco6cTByeT STOMy Mmpoueccy, a, Hao6opor, Topmo3suT ero. MoxkHO momarat)) 
UTO OTPHaTebHad POJIb KaBMTALNM Mp yJIbTpasBykoBoH OOpadorKe oOObA} 
HAeTCH culeqyrouluM oOOpa3som. IIpu KomeOaHHAx MHCTpyMeHTa B MIpOcJOn 
o6pa3el, — HHCTPyMeHT OOpa3ylOTCA KaBHTALMOHHbIle MOJIOCTH, BCJeACTBHeE Ye 
paOouee MpocTpaHcTBO 3anOJIHAeTCA CYCHeH3Hel JIMWIb YacTHUHO. B pesybTa) 
9TOrO YMeCHbIUIaeTCA KOJIMYeCTBO BHOCHMOrO MO HHCTPYMeHT CBexKero abpasHl) 
WM YXYlllaeTCaA BbIHOC 4YaCTHL, BOSHUKUIAX MmpuH OOpadorke. []pu ralieHuu KaB. 
TallHH MOJIOCTH He BO3HHKAIOT H CbEM MaTepHaJla YBeJIMYHBAeTCA. | 


Op.10BcKHH rocyjjapcTBeHHBy Ilocrynuuo 
meqarorHyeckHit MHCTHTYT 2 I 1959 
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4. C. Batiumtok, Cranka uw uncrpyment, Ne 4 (1958). ® W. Stocker, Met 
workingproduktion, Ne 31 (1955). ® A. MW. Makxapos, B. H. Bacuase) 
B. UW. Jamun, Mexannueckax o6pa6oTKa TBepf~bIxX MaTepHaJIOB pH NOMOUIH yJIbTpasBy 
KOBbIX KOIeOaHHit, M., 1958. *7O. HW. Ha6uKos, YabtTpa3ssyK HW ero NpHMeHeHHA B Ip 
MbleHHOCTH, M., 1958. 8 5B. Ka pavuu, Yabrpassyx, WJ], 1950. 
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Aoxuann Akagemun nayrk CCCP 
1959. Tom 127, Ne 6 


XHMHA 
Qnen-Koppecnonnent AH CCCP K. A. AHJPMAHOB u JJ. UW. MAKAPOBA 


O CHHTESE JBYXATOMHBIX CIMPTOB CHJIOKCAHOBOrO PSA. 


BSAMMOJEAICTBHE XJIOPMETH JIMMMETHJIX JIOPCHJIAHA rl BUC(XJIOPMETH JI) 
TETPAMETHJIQUCHJIOKCAHA C TJIMKOJISTOM HATPHA 


B qaHHoH padore Oblia clelaHa NOMbITKa CHHTe3a JBYXATOMHBIX CIMPTOB 
NOKcaHoBoro pata. Jia sTok WemH Oblwia U3y4YeHa peakIHA B3aNMOeHCTBUA 
MOPMETHJIQUMETHIXIOPCHIaHa C TIMKOJIATOM HATPHA C NOCMeLyIOUIMM mpe- 
)palleHHeM MIpOyKTa peakWMH B Onc-(h-OKCH-3TOKCHMeTHJ)-TeTpamMeTHIUCH- 
boKcaH. 

Moxkuo 6b1I0 OKUaTh, YTO peakUMA NOHTeT cleLyIouluM O6pa3om: 


CHz CH; 
\ a H1,0 
WE .CiCH,Si. — Cl-+ NaCCGH.CH.OH -> HOCH.CH,OCH,Si — OCH,GH 
| Z. ye 
| CHs cae 
CHa GH 
Sapam 
_s HOCH»CH20CH.SiO Si CH,OCH.CH,OH. (1) 
| 
CHoeaCr. 


)yHako TeYeHHeE peaKIHH OKa3aJlOCb Oovlee CJIOXKHBIM. 

Ilpu usyyxeHHu STOH peakUHH ObLIO HaeHO, YTO 3aMeHa XJIOPpa Ha TVIMKO- 
leBbIt OCTATOK MpoTekaeT JIerKO Kak JIA XJIOpa, CBAZ3AHHOFO C KPeMHHeM, Tak 
{ JIA XIOpa, CTOALMero B XJIOPMeTHJIbHOK rpynne. HenposouKuTebHbI mpo- 
‘pes mpu 100° naer 3ameuleHHe rasloufsoB Ha 95%, CYA MO BbIJe/IAIOULEMYCH XJIO- 
JUCTOMY HaTpHiIo. OjHako pH UMCCIeAOBaHHN MpPOLYKTOB peaKkUHH He Obl BbI- 
jesleH P-OKCH9TOKCHMeTHJIHMeTHJI-B-OKCHSTOKCHCHJIAH, a NOsyYalOCb Bellle- 
‘TBO C OTHOCHTeJIbBHO HH3KOM TeMMepaTypOH KHMeHHA, SJIEMeHTAPHbIH COCTaB 
1 CBOHCTBa KOTOPOrO HeH3MEHHO BO BCeX OIbITAX COOTBETCTBOBAIM COeAMHEHHIO 
popMyVJIbI 


He yyanocb ocyulecTBUTb peakUHio MO OxKHaeMoh CXeMe H TIpH B3avMMoeH- 
TBHU OHC-(XJIOPMeTHJI)-TeETPaMeTHJLUCHJIOKCaHa C TIMKOJIATOM HaTpuA: 


CH CHs 
Ds | 
CICH2Si — O — Si CHCl + 2NaOCH,CH2,0H — 
a | 
CHs CHs 
CHs CHs 
DSi OS: I] 
—» HOCH,CH20CH2Si OSi CH2OCH2CH20OH -+ 2NaCl. (II) 
ie 
CH3 CHs 
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V1 B 9TOM culyyae 3aMelleHHe OOOHX ATOMOB raJlOva MpoTeKaeT JlerKO HW yepe 
pa uaca mpu 100° npoxogut ua 95%. Anas MpoxykTOB peakWMu NoKasad 
YTO H 10 STO peaKILMH OOpasyeTcA NpeHMYUeCTBEHHO HH3KOKMMNALIMM MPOAy KI 
aHaJIM3 KOTOPOrO COOTBETCTBOBAI AHAM3Y MpOAyKTa, NOMyYeHHOrO MpH MepBol 
cuutese. IIpuuem, ecuim BTopylo cTaMio CHHTe3a — BBeeHHe KPpeMHUMOpraHny 
yeCKOrO KOMMOHeHTA K PJIMKOMATY HaTPUA MpOBOAUTb upH Temnepatype 80— 
100°, mpoucxo_uT mpeumMyllecTBeHHO OOpas0BaHve ykKa3aHHOrO HM3KOKHIA 
Wlero TeTePOMMKMYeECKOTO COeAMHEHHA, eCJIM Xe BTOPOH KOMMOHEHT BBOJHT) 
mph Temnepatype 140—150°, ro o6pa3ylorcA MpHOJIH3HTeJIbHO paBHbIe KOJI 
yecTBa WHKsJIM4ecKOrO MpousBosHOrO U Ouc-(-oKCH3TOKCHMeTHJ)-TeTpaMeTHI 
JMcuOKcaHa. 

O6pa30BaHHe reTepOlWUKIMYeCKOFO MpPOH3BOMHO"O B CJly4ae peakUHH C XJIOP 
MeTHJIJUMETHIXJIOPCHIAHOM MOXHO OObACHHTb, OUeBHAHO, OOpasoBaHuem B)|| 
OKCH3TOKCHMeTHJIUMeTHJI-B-OKCHSTOKCHCHJIaHa, KOTOPbIM IHKJIM3yeTCH 3aTeN) 
B YKa3aHHOe MpOH3BOHOe C BbIJeJIeHHeM MOJICKYJIbI TIMKOA: 


CHs CH3  OCH,CH,OH 
BN a : Us +2NaCl 
CICH8i Cl-+-2NaOCH;CH,OH=> — Si greNaCha. 

va TORS 
CHs CH;  ~CH,OCH,CH,OH 

CH Or cH 
eee CH HOGH. Cie 

ye 
CH3 CH; —O 


OqHaKO BbIeJMTb MpOMexkyTOUHEIM P-OKCHITOKCHMeTHJIMMeTHI-B-OKCH3STOKCH-) 
cuulaH He yasiocb. Kak mpv peakiHy c XJIOPHAOM, Tak HU pH peaKkUHH C IMCS 
JIOKCaHOM (HJIbTpaT NOcNe OTAeJICHHA OT BbINaBIerO XJIOPHCTOTO HaTPHA NOW 
HOCTbIO NeperoHAJIcA B HHTepBase 120—195°, rorya Kak B-oKcH9TOKCHCHIaH 
JOJXKEH KHMeTb 3HayMTebHO BbIlue. [I]pH B3aMMOJeHCTBHN PIMKOJIATa HaTpHA 
C OHC(XJIOpMeTHJ)TeTPaMeTHJIJHCHIOKCAHOM peaKIHA OOpas0BaHHA TeTepOuukK-; 
JIMYeCKOFO IIPOH3BOAHOFO MOXKeT MpOTeKaTb, BEPOATHO, Ooslee CJIOXKHO: 


SS XN | 
CICH,Si OSi CH,Cl -+- NaOCH,CH,OH - HOCH2CH2OCH2SiONa + HOSiCH,OCH:CH,OH; 


SRS thes | 
CH, CH, CHs CHs 
CH CHs CH, —O 
NX Ne ~ 

Va ifm Ss. 
CH3 CHs O — CH, 
CHg CHs CHg 
ers x | 
Fee CH,OCHsCH,OH — HOCH2,CH20CH,SiO — SiCH,OCH,CH2OH + H,0. 
he YS. 
CHe CHg CH3 


Takoe TeyeHve peakuun — uepes OOpasoBaHHe cuaHOsa — o6yc0BAMBaemoe 
HaJIM4YHeM CJI€OB Bar, BO3MOXKHO UB CJyuae XJIOPMeTHIAUMeTHAXJOpcCH- 
aha. 

Kak ObII0 ycTaHOBJIeHO JaJiee, NOJTyYaIONIMiicaA MpH peakMH WAKAMUecKHH 
MpOAYKT, KHNAWMA mpH 138° H JoBOMbHO serKO ruApomM3youlMlica B O6uCc- 
(B-OKCHSTOKCHMeTHI)-TeTpaMeTHJIMCHIOKCaH, MPH CTOAHUM B OObIUHDIX ycJ10- 
BHAX B KO/IOe, 3aKPbITOH MpHTepTo npoOKo, nomumMepusyerca c yBeJIHYeHHeM 
BASKOCTH M MOJI€KYJIAPHOrO Beca. B HacTOAIee BpeMA BeseTCA UCceqOBaHHe 
KHHETHKU STO MOJMMepusallHH TO H3MCHCHHIO BASKOCTH, MOJIEKYJIAPHOFO Beca 
HM COjlepxKaHHA THAPOKCHIbHbIX rpynn. 

H3yyenve nomyueHHOrO HH3KOKHNAMerO MpOLyKTa NOKasas0, 4TO OH werKO 
ruqposusyerca 1% pacrsopom HCl mpu 60°, npespatiasch B 6uc-(B-oKcHsTOKcH- 
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HJ1)-TeTPaMeTHJUCHIOKCAH C KOJIMYeCTBEHHBIM BbIXOJOM MO peakIlHH: 
CHs O — CHe CHs OH 
\e x Yh 
Si CHz -+ H,0 > Si =. 
Ne. ti Vins 
CHs CH; —O CHg3 CH,OCH2CH20OH 
CHs CHg3 a 
~ | 
— OHCH2CH2OCH,Si OSi CHezOCHsCH.OH. 
ue | 
Cis lake 
OIKCNePHMeEHTAALHAA YACTbH 


l Bs3aumMoxzetcTBue XJIOPMeCTHARUMECTHAXODp- 
QaHacraAUuKONATOM HaTpHaA. PeakunA nNpoBosusach B Tpex- 
JOH KONOe C MellaJIKOH, TePMOMeTPOM, OOPaTHHIM XOJIOMHJIbHUKOM U KalleJib- 
M BopoHKoH. 100 Ma cBexKeneperHaHHOro STHJICHTJIMKOJIA MOMeULaJIMCb B KOJI- 
M HarpeBaJucb JO Temnepatypbl ~ 50°, mocwle yero OGorpeB KOJObI OTKJIIO- 
JICH MW BBeJCHHeEM MeJIKUX KYCKOB MeTaJlIMYecKorO HaTpHa 9,2 r (0,4 Moms) 
Miepatypa CMecH NojepxuUBaacb OKOJIO 60—65°. Tlo Mepe BBeqeHHA HOBbIX 
Dp HATPHA peaKIMOHHYIO CMeCb MPHXOANMOCh NepHOANYeCKH NOMOrpeBaTb 
1d Oolee ObICTpOro BCTYMJIeHHA HaTpuA B peakiuto. MakcumMasibHad Temnepa- 
"pa cMecH pH 9TOM Opiia 1O0O—105°. K nowyyeHHoMy TakHM O6pa30M pacTBopy 
IMKOJIATa HATPHA B PIMKOIe, OXaKTeHHOMy JO 50°, npHOaBAAIH NO Kalam 
8,6 r (0,2 Moma) xsIOpMeTHIUMeTHIXIOpCcHaHa. CMecb pasorpeBasliacb mpH 
om fo 68°. Ilo okoH¥YaHMM BBeAeHHA XJIOPpHa peakIMOHHad CMeCb HarpeBa- 
cb 6 vac. np Temnepatype 95—100°. BrimaBuiM ocayoK OT:PUAbTPOBbIBaJICA. 
pec OcayKa 23,08 r (Teoperuueckn — 23,4). Comepxkanue xviopa B OcayKe 57% 
BEIuucIeHO jaa NaCl — 60,6%). 
@MysbTpaT IKCTParMpoBasicaA OeH3OJIOM, 3ATEM CePHbIM S*PHPOM (JO MOHOTHI 
KCTPakUHu), IKCTPaKT NeperoHsAJICA pH aTMocdepHOM JaBseHHUu. Becb 9KC- 
pakT Jocyxa nepernasca B uHTepBaste 100—195°. B_ pesyabtraTe moBropHol 
)A3TOHKH OblIO BbIZeeHo 7,85 r NpoAyKTa, OTBeYAaIOlero CocTaBy CoeqHHeHHA 
‘aKOrO CTPOeHHA: 
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CH O — CH, 5 eG ; y) 
AK pete Burxon 30 %. T. KHI. 136—138°. np—1,4290; d°, 0,977; MR ota 
wR 34,82; MRayq 39,29. 
Geh CH, — O 
Hatineno %: C 44,99; 44,82; H 9,30; 9,10; Si 20,46; 20,64 
CsHy.OSi. Brruncneno %: C 45,4; HO eetic Sila. 


Mon. Bec: Halieno 128; spruncneHo 132. 

Bpiio mpoBexeuo elle 7 OMbITOB B aHaJIOTMYHbIX YCJIOBHAX; BbIXOA WAKJIN- 
Jeckoro mposyKTa 30—35%. 

Jina JoKasaTesibcTBa CTPpOeHHA MOJyIeHHOrO WHKIHYeCKOrO MpOH3sBO,HOrO 
TOCMIeLHHH Obl MOABeprHyT THApou3sy PaBHBIM M10 BeCy KOJIMYeCTBOM BOJIbI, 
-omepxauelt 1% HCl. Cmecb HarpeBasacb | uac np 60°, nocme vero MpoxyKT 
rHLPOMH3a SKCTPArHPOBaJICA CEPHbIM SPHPOM, SKCTPaKT CylIMJCA Hal cybpa- 
rOM HaTpuaA HM MeperonAscA Mo_ BakyyMoM. M3 HecKOMbKUX ONBITOB OblI0 CcoO- 
paHo 29,4 r UMKM4eCKOFO MpOHsBOAHOrO, B pesysbTaTe NeperoHKH mMocHle THA- 
DOIH3a ObLIM BbIeeHbI [Be OCHOBHbIe Ppakunu: 70—71" npw 4 MM u 130—133 
pH 2 MM. Ileppana dpakiWuA cocTossa U3 AByX Pa3sHOPOJHbIX MWKHAKOCTeH, NPH- 
yeM BepxHult coli umet 7° 1,4270, nuxkuult 1,4380, T. e. pakiua coleprxKana 
“Mech WHKsIMueCcKOrO MW ONCriMKOeBOrO MpousBOAHEIX. Anau3 Ppakiunu 130— 
133°/2 MM Jan pe3yJIbTaTbl 

Hafimeno %: C 42,00; 42,07; H 9,22; 9,27; Si 19,88; 19,68 
CypHoeOsSi. Boruncneno %: C 42,90; lal Cals Si 19,85 


Mou. Bec: Halifeno 285; BpruncaeHo 282; nz 1,4440; a 1,013; MRuang 74,08) 
MRowa 74,07. %OH — 12,35 (ppruncneno 12,05), T. e. THApOMMs NMONy4ak 
WerocH MPH PeaKIHH IMKAMUeCKOTO MpPOU3BOAHOFO NPHBOAMT K OOpas0BaHHl 
6uc-($-oKCH9TOKCHMETHJI)-TeTPaMeTHJIAMCHIOKCaHa. ' 
Il BsauMoxetictTBue TrauKONMNATA HATpHA C ONE 
(XJIOPMeTHJA) TETPAMETHAAUCHMOKCAHOM. Tlomyuenu 
PIMKOATa HATPUA MPOBOAWIOCh B aHaOrMuHbIx ycuoBuax. Ha 18,4 r yaTpH 
(0,8 Mousa) ObII0 B3ATO 200 MJ STHJICHTVINKOJIA. Buc(xsiopMerust)reTpaMeTHLMCH 
jokcaH 92,0 r (0,4 Moma) BBo_ucA TO KannaM pH Temmepatype 80°. Ha 
60 alOCb MocTeneHHOe BbIMaseHve OCaKa, KOTOpPbI nocse 6-yacoBoro Harpe 
BaHua cMecu imp 100° Obi oTdbubTpoBaHn. Bec ocagKka 40,6 r. Cofep2kaHn 
xuopa 56,3%. QunbtpaT Obl MposkcTparMpoBaH CePpHbIM SPuPpOM HU 9KCT 
pakT neperHan mpuH aTMocdepHoM JaBjeHHH. Becb SkCTpaKT NeperHasica } 
uuTepBase 90—197°, mpuyem, BO BCex (bpaklMAX 3a4MeTHO IpHCcyTCcTBHe ABy} 
Pa3HOPOHbIX MKHAKOCTeH. 
Tipu rugpomuse cmecu Bcex (pakltuii yKa3aHHbIM BBILe CnocoOOM Obl 
BbieieHo 46,6 r Ouc-(8-oKCHSTOKCHMETHIJI)-TeTPpaMeTHJIAMCHIOKCaHa, KHNALLErG 
pH Temnepatype 149—150° npu 5 mm, np 1,4430,%OH — 11,32 (Bprncae: 
Ho — 12,05). 
Ill. Cuutres 6uc-(G-OKCHSTOKCHMeTHJA)TeETPaMeTH Ty 
MucumokcaHa Oe3 BHACHACHHA WHKANYECKOTO NpPeF 
43BOMHOrO. Cunres mpoBofusca aHalorMuHbiM oOpa3om. K rankonaTy} 
HaTpus, momwyyeHHomy u3 9,2 r (0,2 Moma) MeTamMueckoro HaTpuxA Hw 100 Mul 
PIMKOIA, MpHOaBAICcH MO KamluiaM XJIOPMeTHJIAMMeTHIXJOpCHaaH 28,6 I 
(0,2 Moma). BarnaBuimi ocaqoK oT@uAbTpoBbIBasica. Bec ocayka 21,4 r. Coyep-} 
*aHHe C] — 57,8%. Becb cbusmptpat (124,5 r) B cmMecH C PaBHbIM KOJIMYeCTBOM) 
BOJ[bI TIOMeLaJICA BHOBb B Pe€aKIMOHHY!0 KoOOy, CMeCb NOAKUCIANACh WO cma6o- 
KHCJIOH peakKWHH MpuOaBseHHeM KOHL. COJMHOH KMCJIOTbI H HarpeBaslacb mpH' 
60—65° B Teyenne 3 yac. Ilocne oxnaxKeHHA CMeCb SKCTParMvpoOBalacb CepHbIM! 
2PUPOM, SKCTPaKT MOCMe OTTOHKH S*Pupa NeperonsAsca No BakyyMoM. BojHpIH! 
coh Obl BbINapeH B Yallike Jocyxa. Ocaflok Ha He ualuKkUu Becu 7,9 Tr; co- 
Jlep>Kanne xlopa B ocayke 46,9%. B pesymbraTe meperoHKu SPHPHOTO COA GBI! 
BbiqeeHo 10,0 r Ouc-(8-okKCH3TOKCHMeTHJI)-TeTPpaMeTHJIAMCHIOKCaHa, KHMAULero! 
mpu 138—140°/3 mm; . Bprxog 35,4% Teopuu; nB 1,4425; %OH — 11,5. B on 
HOM H3 ONbITOB AMCHJIOKCaH MIpHJIMBaJICA K TIMKOATY HaTpua mpu 140°, npH- 
YeM HaOJIlOJaslOCcb HeMeJVICHHOe BbINaeHHe OCayKa. Cmecb HarpeBaslacb moce 
BBeJeCHHA AHCH/IOKCaHa ellie {Ba uaca mpH 140—150°, nocae uero ocaqoK oT*uNb- 
TPOBbIBaJICAH, PUJIbTPaT SKCTParHpoBasicA OeH3OJIOM HM SKCTPaKT NeperonHsAcs. 
B peakunto Obl0 B3ATO 23 r HaTpusa (1 Momb), 115 r 6uc(xnopmerus)TeTpa- 
MeTHJIAucHIOKcaHa (0,5 Moa) H 200 Ma raukoun. IIpu pasronke 6eH301bHOrO 
9KCTPakTa IPH aTMOCHepHOM jaBJIeHHH BCe (pakUHH COCTOAM H3 WByX pa3Ho- 
POAHbIX *KUAKocTeH. [IpeqnonoxuN, YO NPHMECh PIMKOMA MOXKET aBaTb Takoe 
pasfeneHue AucTuimaToB. Jl1a npoBepku STOrO Mpexnono*KeHuA BCe PpakuUHH 
(oOmu Bec 119,9 r) OblmH CoequHeHbI BMecTe, K CMecH ObIIO WO6aBmeHo 100 ma 
Oensou1a H 20 MI BOYbI JIA pacTBOpeHuA rauKouA. Beusombublli cow Obi oT- 
leuleH, BbICyINe€H MH BHOBb MeperHaH NOX BaKyyMOM. i 
B pesybTaTe leperoHKH Obi BbIJeeHbI Ouc-(B-OKCHSTOKCUMeTHJI)-TeTpa- 
MeTuIqucumoKcaH 41,4 r (29,3% Teopun), T. Kun. 166°/15 mm, nz) 61,4425 w un- 


KJIMYeECKHH NposyKT 22,5 r (17,0% Teopun), T. Kun. 60°/18 mm; ‘> 1,4250. 


VncrutyT aeMeHTOopraHWuecKHx Coe HHeHHIi [locrynuso 
AkajemuH HayK CCCP 26 V 1959 
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Wonrnaagnn Akayemun wayr CCCP 
1959. Tom 127, Ne 6 


XHMH fl 
Axayemux B. A. APBY30B, ©. M. BAHOKYPOBA u H. fA. NEP®HJIBEBA 


IIPHCOENHHEHHE ®EHWJI®OC®HHA K HENMPEREJIbBHbIM 
- COENMHEHH AM 


#Peakunu mpucoesquneHua cocopucroro BoJoposa MepBMYHbIX HJM BTO- 
jLHbIX POCPHHOB K HEMPEeJIbHBIM COCAMHEHHAM JO NOcuIeqHero BpeMeHH OBIIn 
FUCHbI = cyla6o. 

Craline, Pact u Borxan (1) o6Hapyxusau, 4TO dochopucTH BoZOpoy nox 
 AIMTHYCCKUM BJIMAHMeM CBETA WIM OPraHuyecKHX NepeKucel MPHCoeAMHAeTCA 
elpeeIbHbIM CoeqHHeHHAM (1-OyTeH, WHKJIOreKCeH, AaJIJIMMOBbIN CnUpT, aJ- 
wiaMuH). AnajOrH4Hble peakWHu Obl OMMCaHbI B AHTMCKOM Mareute (7). 
jae u Muanep (°) u3y4unaM peakiwio WHaHSTHIMpOoBaHuA deHusdocpuHa 
kueHHI@ocpuvHa HUTPHJIOM aKpPHOBOH KucsOoTHI. B 1959 r. noaABuaacb pa- 


f Koret, XerenOeikuHepa, Keppuep, Wecdepa u Yucrpsu (*), rae peaxuua 


coeluHeHHA cdocdopucToro Bosoposa usu denusmcdochuna K HUTPHY aKk- 
OBOH KHCJIOTbI Oblla u3yyeHa Ooyee JeTaIbHo. B TeueHne nocweqHHX JeT 
MH H3y4aeTCA peakKUHA NpHcoeMHeEHHA CeHHdocduHa K HelpeeJIbHbIM CO- 
HMHEHHAM C IeIbIO NOJyYeHUA ONYHKUMOHAbHBIX COCMMHEHHH, CofepxKalllux 
cop. 

KparTkue JaHHble O MOJIYYeHHBIX Pe3syJIbTAaTaX IPHBOAATCA B HAaCTOALeEM CO- 
ijeHHu. Dennadocpun, Kak NOKAa3aJIH OMIT, JIeTKO NPHCOeCAHHACTCA B OT- 
TCTBHe KaTaIM3aTOpa K S9:PHpaM AKPUWJIOBOH HM MeTaKPHJIOBOM KUCJIOTHI NpH 
rpepaHwu pearupylouwux BeulecTB. Hapsagy c npoxykTamu lpHcoeqMHeHHA 
HucocpuHa 3a CUeET OKHCJICHHA OOPa3syICULNXCA TPeTHYHbIX COCGHHOB MOAB- 
HOTCA B HEOOJIbILOM KOJIMUECTBE OKHCH CCOTBETCTBYIOWIMX Coc HEoB. K anH- 
IBOMY CNUPTY MpHcoesuHeHHe Penusdocwuna UAeT NOX BMMAHHEM KaTAaJIv3a- 
pos, npoxyuupyouinx cBOGoAHbIe palukasbl (UHHTPHIas0OnCH30MaCJIAHOK 
[C JID THI). 

IIpopefeHHble PeakUMH MOXHO MpeCTaBHTb CJIeLYIOULHM ypPaBHeHHeM: 


R’ R’ 
| | 
CsHsPHe -- 2CH» =C — R ba CgHsP (CHe — CH — R)o, 
rae R—COOCHs, COOC,H;, COOC3;H;, COOC,H»s, CH,OH; R’—CHs uu H. 


Tlouy4enuble coeqMHeHHA HW UX KOHCTAHTbI NpuBeseHb! B Tas. |. 

C webio NOYYeHHA PasIMYHbIX MPOHSBOAHBIX HAM ObIJIH NOBTOPEHE! OLBbITbI 
AHHA MIpHCOeMMHeHUA ceHuscocuHa K HATPHY aKPHJIOBOH KUCJOTHI M BbIZe- 
HEI P-MaHsTHdeHudociuH, Au-(P-umanstuu)-denundochuk wu ero OKHCb. 
)HCTaHTbI HX NpPHBeLeHbIB Tabs. 2. BoccranoBeHneM u-(B-1lMaHsTHs)-Penus- 
cbuHa JIMTHMamomunMurHapHtoM Obl momyyen Au-(B-amuyonponna)-e- 
mcociun (cm. Taba. 2). Kak mpousBofHble TpexBasleHTHOrO ocdopa, nosy- 
HHbIe TpeTHUHbIe (PoccHHbI JIETKO OKHCJIAIOTCA KUCJIOPOAOM BO3yxa AO CcooT- 
TCTBYIOWUX OKUCel PocpuHoB Hu NpHcoesUHsAOT Cepy. KoHcTaHTbI HEKOTOPBIX 

NOJYYeHHBIX OKUCeH docduHOB uM cybMAOB MpescTaBeHbl B TAO. 2. 

Hamu TakxKe mpoBefeHbl peakKUNH B3aMMOselicTBuA ceHuNdocPuHa c akpo- 
WHOM, MeTaKPHJIOBOH KYCNOTOH, OKUCbIO STHEHa H OPOMHCTHIM aJIJIMJIOM. 
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Ta6Oauua 4 
a 
MRp P,% 


Bpixc 
T-pa Kun., 20 20 
Coeyqunenue ore dy, yy % 


Haug. | BbIY. Hany. BbIY. 


Gin 
| 
CH,—CHCOOCH, 139—140/ 
\CH,—CHCOOCH, Ages 


CH, 
CH, 


| | 
CH,—CH COOG,H, 
CH PC 150—151°/4|1 ,07644 ,5472| 94,99| 95,27] 9,33] 9,44 | 57, 
‘CH,—CH COOC,H, 


| 
CH, 


CH: 
| 
SH;—CHCOOGH: 
CoHyP< j 170—171°/4|1 ,0394/4 ,5061|104,80)104,51| 8,72} 8,47 64,¢ 
CH,_CH COOC,EE 
ch, 
CH, 
| - 
CH,—CH COOC,H,-130 
C,H,PL 
\CH,—CH COOC,H,-130 
CH, 
she 
CH,—CH COOC,H, 
C,H,PZ 
NGH cH G06GEH; 


| 
CH, 


CH, 
l 
CoH JF COOCon2° Ving 479/414 0181/4 ,5004|113,90/113,74| 7,931 7,87 | 76,44 
\CH,—CH COOC,H)-130 
CH, 
Gui n@o Neen anne ° 536 23| 76,90] 41,06/10,99 | 55,5 
Re eee na 149--150°/414 ,1388]4 ,5364| 77, 06/10, 


/CH.CH,CH,OH | 
C,H,P< A OCA 1,1017}1 ,5740) 67,69} 67,30} 3,76)138,71 | 56,4 
\CH,CH,CH,OH | 


C,H,P 1,1016/1,5242| 86,1 | 86,03] 10,19] 10 | 56,! 


152—153° /4]1 ,0394|1 ,5038/104,20/104,51) 8,77) 8,47 | 65,4] 


185—186°/1|4 0267/1 ,5038/113,6 |113,74) 8,03] 7,87 | 66,5] 


QOKCNePHUMCHTAABHAA UWAacThb 


Pexnsochuy nowyyascsa mo cnoco6y Ppuymaua u Jloaka (°) uw uMes T. KUHN 
48,5—49/15 mm. 

IIpucoequneune hbeuounhbochuuna k 9bupam akpy 
AOBOHM HM MeTAaKPHAOBOH KucuaoT. B uerbipexropsyw Koy 
CHaOMKeHHYt0 MellaIKOH, OOpaTHbIM XOJIOMMJIbHAKOM H TePMOMEeTPOM, NoMellasoc 
13,5 r MeTauakpusata u 6,1 r dexnmcocpuna. Peakuua npoBoyusacb B aTMC 
cbepe a3ota. Kom6a Harpepanacb B TeyeHue 6 ac. to 120—130°. Tocne nepe 
TOHKH Nowyueno 8,6 r (55,5% oT Teopun) nposyKta c T. Kun. 149—150°/1 mo 
we 1,036 1% 1a Pet 1388; 


IIpucoeqnuenne pennnocpuna kK axpupaM MeTaKPHAOBOH KUCOTHI MPOBOLL 
JIOCb aHaJIOrHUHbIM OOPasom. 

IIpucoeqnuHeHue heHuahochbuua kK anaunoBOoM 
cnuprTy. Peakuua mpoBoqusach aHajlorM4uno npekbiyutum. Denuncocdu 
10,7 r, anmunospt cnupt 15 ru 0,1 r qunuTpuna a306ucu30mMacaAHOH KUCHOT 
HarpeBaiuch 7 4yac. Mpa Temnepatype 120—130°. Tlocae neperonKu novy4en 
12,3 r (56,16% or Teopuu) mpogyKta c T. Kun. 175°/1 mM; n® 1,5740; a 
LS LO17. 

IpucoeqtuHenyue PeHunhochbuua KH HTPUNY ae 
PHAOBOH KucwOTH. Peakiua npoBoqusach mpH HarpeBaHun KOMI 
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WAM Ase 7 


— = 
MR p P.% = 
Coequnenne nN ae aa nit g 
ae) Hahg. | Bod. Haig. | BbIU. me 
CH2CH,CN 176 ,9— 
| eee 69,70) 478/0,5 |1,1043/4 5672) 63,91 [63,64 | 13,9 | 14,35 [48,8 
CH,CH,CN aie 
ae — | 104°/0,5 14 0710/1 5649] 49,57 150,09 | 18,16} 19,01] 7,9 
| _CH,CH,CN 104 eZ oe 
i] NCHACHACN | 105 | 240°/0,5 Se TO ee olen Oe 
/CHCH,CH;NH, a, sieras 
PC — | 144° /4 |4,0292]4 5728) 71,69 |74,099] 13,671 43,83 |48,5 
CH,CH,CH,NH, 
Oxkucn PochduHoB W Ccyabhugos 
CH, 
le HCH COOCH, 
"| NcH.cH CoocH, — | 184°/0,5|1,41712})1 5495) — — yee || Bites Wo 
| bu, 
: CH, 
CH _du COOC,H Ailes 
KH.P/ Seah AM PP Aten TOMS TOR 5128) = Se4OP 58075 et 
() SCH2—CH COOC;H, 
du, 
CH, 
cu, tH COOGEE 182— 
sli,P = 3° t 1,90: faa <= 
| SRGeerene 183°/0,5 |1, 0686/1 , 5028 7,85 | 8,44 |48,2 
CH, 
CH, 
Cliy-CH COC. a |1 078011 ,5219 7,43 | 7,28 |75,3 
LH, oes ° 4 ; ty ; . = aa , ? p) 
re) NCH,—CH COOC,H, a 
S 
CH, 


HTOB C OOPaTHIM XOJIOAUIbHUKOM Np 80—90° B reyenue 3 yac. H npH 120— 
0° B Teuenue 6 uac. H3 30,1 r dennadoccduna u 49 r HuTpHsa aKPHOBOH KH- 
oTbI MowyyeHo 28,4 r (48,8%) au-(B-unansTH)-ocpuna c T. Kun. 176,5— 
8°/0,5 mm; 3,5 r (7,9%) B-unaHstTudocpuHa c T. Kun. 104°/0,5 mm u 1,3 r 
04%) okucu u-(¢-unaHeTH)-pocpuHa c T. nt. 104—105°. 

Tlonyuenune Au-(yaMunonponusa)-hbeuunahocduna. 
KoOuIOY ¢ MellasKOM, POPLITOCOM HM OOPaTHBIM XOJIOLMJIbHAKOM NOMellaica S:pup- 
mi pacrsop (300 mi) 7,2 r muTuiamomnnuirugzpugza. B dopuiroce BKsaqbi- 
ica matpou c 10 r qu-(p-uHaHoTH)-peHuidocpunom. Ko6a Harpepanacb Ha 
AHO GaHe JO KUMeHHA HM Jo pacTBopeHus cofep»kumoro naTpoua. Ilocue pas- 
»KkeHua 30% pacrsopom NaOH xkommujiekca s*upHbIM cloH MeKaHTMpoBascs 
MpoBowusacb pasroHKa. Bpio mouwyyexo 5 r (48,5%) Mu-(y-amuHonpomna)- 
HHcocuna c T. Kum. 142—144°/1MM. 

IIpucoequnHenHue cep kK AU-(KapOanKOKCH9STH II)- 
eHuadocduny. Peakuua mposoqusach B aTMociepe asoTa M NpH Ha- 
BaHHM HCXOJHbIX BelecTB mpH 120—130° B Teyenne 3 yac. Hs 5,5 r mn-(p- 
pOMeToKcuu30Nponn)-PeHupocpuna u 0,5 r cepbl nosy 4eHo 4,4 r Tuoju- 
-KapOmeToKcnu3o0nponus)-enusocpuna ¢ T. KHIM. 184°/0,5 mm; n% 1,5495; 


01,1712. 
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IIpucoequnenne cepst K Au-(B-Kap66ytoxcuusonponna)-penunociuny Ty] 
BOAMJIOCb aHaJIOrHYHBIM O6pa3om. 


Muxcrutyt oprannueckolt xumun Tloctynuano 
Kasanckoro dunuana Axajemun Hayk CCCP 5 VI 1959 


UHMTHMPOBAHHAS JIMNTEPATYPA 

PN Pe Stiles, FE F Rist. We Be Vaughah, J. Am. Chem. Soc., 74;¥a¢ 
(1952)... *®NLU, de Bata ntseh €, Petrol. Maatshappij, Brit., 673, 451, June 4 (195 
Chem. Abst., 47, 5426 (1952), 3 Fe.G. Man n Yan > Miler ieereae Soc., 19! 
4453. 4M. M. MaAeeinm i, I Hechenbleikner et al., J. Am. Chem, sae 


81, 1103 (1959). 5 Leon D. Feedman,. G. O. Doak, J. Am. Chem. Soc. 
3414 (1952); J. Am. Chem. Soc., 74, 562 (1952). 
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Aoxaagn Akagemuu nayr CCCP 
1959. Tom 127, N 6 


XHMHAA 


A. B. BOJIOXHHA u Tr. H. KYPABLIEB 


NIMK OHAEHCALMA AMVMHO3SHAHTOBON, AMHHOMEJIAPTOHOBOM 
i AMM HOY H]EKAHOBOM w-AMHHOKUCJIOT B TBEPJON ®A3E 


(ITpedcmaeaeno axademuxom B. A. Kapeunoim 15 IV 1959)} 


|| OOpraHo nowMKoMeHcallun OudyHKWUMOHAaIbHbIX coeluHeHuti NIPOBOUTCA 
};peBaHHeM HX IIpH TeMMepaTypax, MpeBbIllalolluxX TeMMepaTyPpbl MiaBeHHA 
/HX COe@QMHeEHHH HM COOTBETCTBYIOWMX MM JIMHeEHHbIX MOJIMMePOB. 

CorjacHo JMTepaTypHbIM JaHHbIM, MOXKHO OCYLLeECTBUTb Mpollecc MOJIMKOH- 
WMCalMH HeKOTOPbIX OndbyHKUMOHAaIbHbIX COeCAMHEHHM, HaXOAUIMXCA B TBEP- 
M CocTOAHHH. K 4ucuy TaKHX COCEAMHEHMH OTHOCATCA: FeKCaMeTHJICHMaMuHOBaA 
\ib AMNMHOBOH KUCJIOTHI (7), &-AaMHHOKaMpOHoBasd KucsOTA (2), w-aMHHOYyHeKa- 
Band KMcuIoTa (*), MeTHJOBbIM adpup TeTparmuunHa (4), HH3KOMOJIeKYJIAPHble 
fOAYKTbI KOHJeHCaluu AMITHNONTepedranata (°). CBeqeHuA O NOJHKOHeCH- 
WIMMH STHX BelleCTB B TBeEpOH chase HOCAT KOHCTaTallMOHHbIM XapaxTep. Jo 
| eee BPe€MeHH 9Ta PeaKIWMA HHKeEM He W3yyalacb CHCTeMATHUeCKH. 

| Mexyy TeM, noJIMKOHJeHCallHa B TBEPJOl chase, ABJIAACb IPHMePOM JOBOJIbHO 
KNKUX peaKUHH Cc yYacTHeM TBePJbIX OPraHH4eCKHX BeIeECTB, MpeACcTaBJIAeT 
)IbWIOH TeOopeTHYeCKHH MHTepec, a TAaKX%Ke MOXKEeT HAHTH MPHMeHeHHe B TeXHO- 
DrHH NOJIYYCHHA MOJIMKOHJeCHCalMOHHbIX CMO. Kak cnocoO mpoBeseHHA 3TOK 
PaKUHH B Oowlee MATKHX YCJIOBHAX, 4YEM pH OObBIUHOH NoWHKOHeHCAalHH 
PacnuaBe. OTo umMeeT OcOSeHHO Go/IblIoe 3HayeHHe JIA HeJOCTaTOUHO TepMo- 
‘OHKHX MOHOMePoB H MOJHMepOB H3 HX. 

Kpome Toro, MOJIMKOHJeHCaluA B TBepOH case ABJINeTCA, NO-BHAMMOMY, 
-HOBHBIM MeTOJIOM NOJIYYeHHA HEMMaBKUX WIM MWaBALMXCA MPH BbICOKOM TeM- 
spaType C pa3JIOX%KeHHeM NMOJMMePOB, HaNpuMep, NOMMAaMHOB, CcOsepKalllnx 
JOMATHYECKHE HIM THApoapomaruyeckue (°) Kouba B WeMAX MAKPOMOUJeKYJ. 
ePMOCTOMKNe MOHaMHAbI TaAKAX THMOB MOryT HaiiTH BeCbMa Bax%kHOe NMpPHMe- 
HHe B TeXHHKe JIA CMeWMaJIbHbIX Weel. 

Hsyuas o6ujue 3aKOHOMepHOCTH Mpollecca NOMMKOHAeHCalHH B TBEPAOH cpa- 
, MbI MCCIeOBaIH PeakIUHIO NOMHKOHAeHCalMU Tpex au@aTHyecKUX ©-aMH- 
\KUCIOT: AMHHOSHAHTOBOM, AMHHOMeaproHOBOH HM aMMHOYHJeKaHOBOH, Ha- 
AULAXCH B TBePJOM COCTOAHHH, B 3aBHMCHMOCTH OT TeMMepaTyPbI, NPHPOsbl 
[HHOKHCAOTbI H Ap. MakTOPoB. 


IKCNeEPHMEeHTANLHAA UYACTH 


Peakuua noswHKOHJeHCalHu au@aTHyecKHXx @-@MHHOKHCJIOT B OCILEM BH 
KET ObITb BbIparkeHa CJICAYIOULMM YPaBHeHHeM: 


n-H,N (CH:)m COOH = HeN (CH2)m — [CO (CH2)mNH —-Jn—1COOH:+ (n — 1) H,0. 


Kuneruky 9TOH peakiMu yOOHO M3y4aTb, MCNONb3yA YMeHbIWeHHe Beca 
IBECKH AMHHOKHCJIOTHI BCeACTBHe BbijeneHuA Bob. Mbl mpHmMeHusaiu npu6op 
(A HeENPepbIBHOrO B3BeWIMBaHHA PearHpyIOWMX BeleCTB, ONMCaHHbIA JA 
MepeHHA CKOpocTH MMpomu3a MoMcTHpoma B aTMocepe asora (*). Cko- 
CTh MpomycKaHuA a30Ta OblIa BO BCeX OMbITaX OMMHAKOBOH M cOCcTaBAa 
18 n/muu. TepmoctraToM culyxKua MeTaMueckan Oana (cniaB Byja), Temne- 
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parypa KOTOpO! nojlepyKuBaslacb ABTOMATHYeCKH C TOUHOCTbIO 4- 0,5°.7m 
HOCTb B3BeCWUHBaHHA cocTaBsada — 1 Mr. 

TloHsATHO, UTO OAHO3HAUHbIe Pe3yJIbTAaTHI IPH H3yYeHHH KHHETHKU peak 
NOJMKOHJeHCaLMH 10 BbIOPaHHO MeTOMKe MOFyT ObITb NOJYYeHH! JIMIb B Tt ! 
ciyuae, eculd Apyrve peakUnMu, TakHe, KaK UMKMM3aHA AMMHOKUCIOT C o6f | 
30BaHHeM JIaKTaMOB HIM OTULeMIeHHue APyrux MeTyYHX COeAMHEHHM, He MMe}! 
mecta. M3 romosiormyeckoro pala amupaTHyYeCKUX @-aMHHOKHCJIOT TAaKOMY jy 
JOBHIO YOBJIETBOPAIOT AMMHOKHCJIOTHI, UHCIO MeTHJICHOBBIX TpyuM B MO 
KyslaX KOTOPbIX PpaBHO HJM OobLe WecTH. 

Mbt ucnoub30BaIH AMMHOKHCJIOTHI, MOyyaeMble H3 TeTPaxJIOPaJlKaHOB - 
MpOAyKTOB peakUHH TeIOMePH3alHN STHIeHA C YeTbIPEXXJIOPHCTHIM yruIepolcy 
(8), a“MeHHO — aMHHOSHAHTOBYIO, AMMHONeMaprOHOBy!O HK aMHHOYHeKaHOBYF 


0 
GO 160 AU F20 400 mun 60 100 20 30 400 mun. ss 60 60 240 320 400 mun. 
t 


aia ee 


Puc.l. Kuneruka MNOJIMKOHJeHCauMH AMHHOKHCJIOT: A — AaMMHHOSHAHTOBAA KHCJOTA, 
6 — AMHHONeaproHoBadA KUCOTa, 6 — AMHHOYHACKAHOBaA KUCJIOTA, 


TeXHHYeCKHe AMHHOKHCJIOTHI BbICOKOH CTeNeHH YHCTOTbI MOABepraJiucb Jo! 
NOJIHHTeIbHOH NepeKpuCTaIMsaluH, Noce Yero TeMiepaTypbI WwiaBJIeHHA Wy 
cocrapiaiH: 193—194° qua amuHosHaHToBoH, 191—192° aaa amuHonenapro- 
Hopoli u 181—182° ama amuHoyHyeKaHoBon KucsioT. Ilo JaHHbIM seMeH eae 
aHaJIM3a 9TH AMHHOKHCJIOTHI MpeACTaBANH COOOH YMCTLIE MpOAyKTHI. 

Ilpu HarpeBaHHu aMHHOKUCJOT BOH3H UX TeMNepaTyp MviaBleHua (Ha 1—5° 
HwKe) MOJIMKOHACHCalMA YaCTHYHO MpoTeKaeT B XuAKON case, B pesyJIbTAaTE 
yero OOpasyeTCA MOHOJMT TBepOrO NoWMamMuya (TemnepaTypbI WwiaBJIeHHA Mo- 
JIMaMHOB H3 AMMHOSHAHTOBOH, AMHHOMeaproHOBOH HM AMHHOYHAeKaHOBOH Ku- 
CJIOT COCTABJIAIOT, COOTBETCTBEHHO, 225, 198 u 183°). IIpu 6onee HusKUX TeMMe- 
patypax (Ha 5—20° HuxKe TemnepaTyp MIaBIeHHA) AMMHOKUCJOTHI B pesysbTAaTE 
HarpeBaHHA NpeBpalllaloTcA B MVIOTHbIC Oewble NOPHCTbIe MaCCbl WIM OCTAaIOTCS 
nopowkoo6pa3Hbimu. IIpu ete Oomee HU3KHX TeMMepaTypax CKOPOCTb NOJH- 
KOHJe€HCalHH CTAHOBHTCA MpakTHYeCKH HeEM3MepUMOH, TaK KaK OHA OYCHb Mala. 

Kuuernueckhe KPHBBle Mpollecca NOJMKOHJeHCaLMN AMMHOKUCJOT B TBEPOH 
tbase u300paxkenbl Ha puc. 1, rae P — creneHb 3aBeplIeHHOCTH peakIluu (BbIXOJ 
MOsIMMepa) B BeCOBbIX MPOIleHTax. 

Bocnpov3BOMMOCTD ONBITOB Oblla YJOBJICTBOPHTeIbHOH, TaK KaK pM Mpo- 
BeJCHHH HeCKOJIbKUX ONBITOB NOJIMKOHACHCALMH pW OAHOK u Tol xe Temmepa- 
Type 3HaveHHA CTemeHeH 3aBepWIeHHOCTH KoeOamuch B upemenax 1—3%. 

SHaveHHA CTenmeHeli 3aBePIWIeHHOCTH peakIHH MOJMKOHeHCalIMH aMHHO- 
KHCJIOT, Halie@HHble 10 H3MePeHHIO KOJIMYCCTB BBIJeICHHOH BOLI, XOpolic 
CormlacyloTcA C BeJIMYHHaMH CTeMeHeH 3aBePWIeHHOCTH, OMpeseseHHbIMH Ha OC: 
HOBaHHM BbIXOOB MOJHMepa (9KCTPakWMA MPOLYKTOB MOMMKOHTeHCalHH BO: 
NOH C WelblO yaleHuA pacTBOPHMON B BOC AMHHOKUCJOTHI) UM MO CosepxKaHuk 
KOHIeBbIX AMHHOPPynn B NPOAYKTaXx NOMHMKOHAeHCaluU. CoepxKanHe KOHIeBBIA 
AMHHOrPyI ONpeMeANOCb IMOTeHILMOMeETPHYCCKMM THTPOBaHHeM pacTBOpE 
nowMaMujla B CMecu ceHosa, cnupta u BodbI 0,1 N pacrBopom comsHO KuCcIO: 
ThE) 

ANZ D 


O 3Ha4eHHAM CTemeHeH MOJMMepH3alluH (Cc. 1.) MOMMaMHAOB, HaleHHbIM 43 
a KOHIeBbIX PPyll, HU BbIXOJOB NOJIMMepa 3 YpaBHEHHA MOJIMKOHeHCalluH 
HOKHCJIOT MOXKHO PaCCUMTATh KOJIMYECTBO BbIAeTHBLUIeHCA U3 OMpeseneHHOH 
CKH AMHHOKHCJIOTHI BOB. 

PaBHeHHe STHX KOJIMYECTB C HENOCPeACTBEHHO H3MePeHHbIMH TPH B3BeLIH- 
MH BOB MpuBezeHo B Tabn. 1. 


Ta Osi al 


I TlomukoHencalud aMMHOSHAHTOBOH KucmOTH mpu 184° 
48 YI. BASKOCTS Konus. H20) Konua. H,0, 
rr ere Bprxog 10- 0,5% pactpopa Moa. Bec no- c. a. no paccuutTaH. usMepeHHoe 
Ee ae ane a aa nomuamugza p | THaMuaa no z mo c, ni. r/r aM. KUC- 
Es Pith TpuKpesoue 2 uP Tiel HC JOTHI 
SSS SSS ee 
1 18 ip Opals: 1480 12 0,024 0,025 
2 58 0,29 4000 32 0,070 0,072 
4 90 0,34 5870 46 0,109 0,112 
6 98 0,48 6950 00 ORAS 0,421 
8 100 0,98 8250 65 0,422 0,124 
18 100 0,65 _ _ — — 


M3 paccmotpenua Tad. | BUAHO, YTO 3HAYCHHA KOMMUECTB BOJbI, HalieHHbIe 
JH HeNOCpeACTBEHHOM B3BeLIMBaHHH BbIJeMBIIeHCA BOI H MOJyYeHHbIe Ha 
HHOBaHHH C. MN. HM BbIXOJOB NOJIMAMHAOB, YOBJICTBOPHTeJIbHO, B Mpefemax OWH- 
1K OMbITa, COracy!lOTCA MexkKAy coool. 

| H3 nosyueHHbIx 9KCIeCPHMEHTAJIbHBIX JaHHBbIX CyleyeT, YTO: 

1. IlomuKonJeHcaluaA AMMHODHAHTOBOH, aMMHOMeaproHOBOH HW aMHHOYHIe- 
inonoit KHCJIOT B TBEPJOH tase C 3AMETHOH CKOPOCThIO MPOHCXOAHT B JOBOJIbHO 
KKOM HHTepBasle Temlepa- 


p (6—I15°), smexamux f 
53H TeMMepaTyp mMlaBve- 240 
A 9THX AMHHOKHCJIOT (Ha 
20° HwKe) HU COOTBETCTBY- 620 
IHX HWM TOJIMaMuOB (Ha 2 


=i} 


—50° HKe). 


2. CKOopocTb peakIHH 180 
OJIMNKOHJLeHCallMH MMeeT 3f4 of6 622 "002 G04 2B 
JeHb BbICOKHHM TemMepartyp- a 


BIH KOSPPULHEHT. 
3. [1a nowy4eHua now- 
MHOB H3 AaMHHOSHAHTOBOK 


Puce. 2. Queprua akTHBalMM Mpowecca NOMKOHWeHCAaLHH 

aMHHOKUCJIOT B TBEPAOli (pase MH B MpPHCyTCTBHH  2%XHAKOL 

(asbl: Q@ — aMMHODHAHTOBaA KucOTa, 6 — aMuHOreap- 
TOHOBaA KUCNOTa, 6 — AaMHHOYHeKaHoBad KMcIoOTAa 


ACJIOTLI C Yl. BASKOCTHIO 
ACTBOpa B TPHKpesouie, 
eOOXOAMMOH JWId COPMOBaHHUA MpOUHOTO BOJOKHA, MPOMOJUKHTeIbHOCTbIO 
WIMKOHeHCaluH B TBephoH dase mpu 184° qomKHa cocTaBJIATb He MeHee 
3 uac. 

4. CpaBHeHue cKopocTel NOJIMKOHJeHCaIMM TpeX AMMHOKHCJIOT B TBepzoH 
a3e IIpH OAHOM uM TOM %Ke TemMMepaType MPOBeCTH HEBO3MOXKHO H3-3a PasHbIX 
MIe€paTYPHbIX HHTePBaJIOB PpeaKUHH NOJIMKOHeHCalMH AMMHOMeMaproHoBon 
AMMHOYHAeKaHOBOl KucOT. Kpome Toro, IPH TaKOM COMOCTaBJIeEHHU He y4H- 
IBAeTCH, HACKOJbKO Ou3Ka TeMnepaTypa NOJIHKOHAeHCaLMH K TemmepaType 
1aBJICHHA AMMHOKMCIOTH. Ec Ke CPaBHHTb CKOPOCTH NOJIMKOHAeHCalMA TIpH 
MUepaType, OTCTOALMeH Ha OHO M TO Xe VCO TpaycoB oT TeMMepaTypbl 
1aBNCHHA AMMHOKUCJIOT, TO NOMYYATCA CeLyIOUMH MOpAOK pacnoyox*KeHvA 
{MHOKHCJIOT 10 CKOPOCTH MOJIMKOHeHCalMH: aMMHOSHaHTOBas (185°) > amu- 
yyHeKanoBas (173°) > amuunonenapronopaa (183°). . 

Ecau mpuMeHuTb Aviat ONMCaHHA peak B TBeEpZOH tase OObMuHbIM KHHeTH- 
CKHH MeTONL, TO MpH Nofcuere adcekTHBHIX SHEPrHl aKTHBAllNM Mpollecca 
IMKOHIeHCalMM MOyyaloTcA aHHble, MPHBeeHHble B TAO. 2 u Ha pyc. 2. 
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Ta6anna 


Queprus akTHBalMN Mpolecca MOMMKOHeHCalLMH aMMHOSHAHTOBOK, aMMHOMeaproHor 
H AMHHOYHAeKaHOBOH KHCJOT 


| 


Makc. cKo- 


NoNe nm. Temn., °C poctb W lg W E kan, Ilpumeuyanue 
ViCwa es 
AMHHOSHAHTOBAA KUCINOTA 
it 180 70 4,845 ; 
2, 182 420 2,079 92. 000 Peaxiua B TBeEp,OH 
3 184 180 2,200 pase 
4 185 220 An d4o 
5 487,5 260 2,415 43,000 B MpHcyTCTBHH *KUKO) 
6 191 360 2,556 (pasbl 
AMHHOTe€MapronvoBban KUCAOTA 
4 183 30 4,044 
eZ, 184 65 AR Sis ‘ 
3 185 110 2" 041 |e 000 B TBepfou case 
4 186 160 fae 
5 188 290 46 } 
6 191 400 2; 602 | 38 000 OBER 
7 196 070 2,706 
AMHUHOYHTeCKaHOBad KUCAOTA 
4 170 70 1,845 
2 ATS 100 2,000 »60 000 B TBepgzon case 
3 475 150 2,176 


SHauenna 2cPeKTHBHBIX SHEPrHH AaKTHBAMM OMpeMeANHCb Ha OCHOBAHHI 
M@KCHM@JIbHBIX CKOPOCTeH peakIHH NOJHKOHAeHCalMH. MakcuMasIbHble CKOpO 
CTH MPHPpaBHUBaJIMCb MAKCHMYMY KPHBbIX B KOOPAMHATAX CKOPOCTb peakIlHH 4 
BPeMA, MOMYYeHHBIX updepeHWMpOBaHHeM KPMBEIX B KOOpAuHaTax P% — 
Bpema (puc. 1). 

Takum oOpa30M, NO 3HaveHHAM 9HeEPrul aKTHBAMH Mpollecca NOJMKOHeCH 
CalluH B TBepAOH (hase AMMHOKHCJIOTbI MOXKHO PaCNOJOXUTb B CMeLytollu pay 
AMHHOYHeKaHOBad < AaMMHOSHAHTOBaA < aMHHOMeNaproHouas. OTOT pa He 
HaXOJMTCA B KaKOH-1M00 CBA3H C XHMHYCCKHM CTPoeHHeM amuHOoKucsOT. Kak 
MW CMe€QOBaO OKUAaTb, IPH HaMMYMH KUAKOH (Pasbl 9HEPrUA AKTUBALLMM MPO: 
llecca MOJIMKOHJeHCalHH pesKo majaer. 


Toctynuso 


Beecor3ublli HaydHo-ucceqoBaTeIbCKHH 
8 IV 1959 


MHCTHTYT HCKYCCTBEHHOTO BOJOKHAa 


UHTHPOBAHHAS JIATEPATYPA 


1 F. Chambret, Bull. Soc. Chim. France, 283 (1947). 2°. Kaa pe, Xumua 
TEXHOMOTHA MOMMAMHAHBIX BoNOKOH, M., 1956, crp. 90. 8 J. Colonge, D. Guyot 
C. R., 2383, Ne 23, 1604 (1951), *A.Sluyterman, H. Weendal, Recueil. 
trav. chim., 71, 137, 277 (1952). ® H. Ludewig, Mar. POP, 9346, 1955, Cl. 39 c, 16 
$A. Hall, Fibres, 18, Ne 12, 402, 416 (1957). 7 F. Winslow, W. Matreyek 
J. Polym. Sci., 22, Ne 101, 315 (1956), *® A. H. Heemea HoB, P. X. Open 
ua TE Ap., WKOX, 27, Ne 9, 2418 (1957). ° J. Waltz, G. Taylor, Anal. Chem., 19 


4224 


Jloknuann Akanzemunu HaykK CCCP 
1959. Tom 127, Ns 6 


XHMH4A 


Usen-koppecnonzent AH CCCP H. H. BOPO)KLILOB-ma., F. Tr. AKOBCOH 
u T. J]. PYBHHA 


O MEXAHH3ME AMMHHPOBAHHSA &TOPXJIOPBEH30JI0B 
AMYJIAMH METAJWJIOB HW BOXHbIM AMMVUAKOM 


| Ms3Bectuo, uro drop6ex30u (*) u droptomyoupi (7) He pearupytoT c amMuyamu 
JIOUHBIX M€TAJJIOB B XHAKOM aMMHake. OTHOCHTe/IbHaA NOABHXKHOCTb ATOMOB 
ovfa B ApyruX apoMaTHYeCKHX MOHOFaJOHANPOM3BOAHHIX TPH peaklnu 
MHaMH UleJIOUHbIX MeTAJJIOB B XHJKOM AMMHaKe OOBIYHO BO3PacTaeT B PAL 
Br, J. AMuyupoBanne CoeAMHeHuH, COMepKallluX HECKOIbKO Pa3/IMUHbIX Ta- 
4J(OB, MOUTH He us3yyeHO. M3BecTHO TOJbKO, YTO Up AelcCTBHM aMuya Kana 
}KHKOM aMMHaKe Ha f-TopOpomOex30a c 30% BbIxXoZOM OOpasyeTcsa cMecb 
W f-PTOPpaHHJIMHOB B cooTHOUeHHH | : 4 (?). Ha ocHoBpanHu naTeHTHbIX [aH- 
ix .*) 0 nNouy4eHHN N-XIOpaHMMHa Mp JelcTBHH Ha N-xXOpOpOMOeH3Ou BOT- 
jtO AMMHaKa B MPHCyTCTBHH Cosel MeM MOXKHO 3aKJIIOUMTb, YTO HM B STO 
KIMM MOABHXKHOCTb TaloHfa BO3pacTaeT C erO ATOMHbIM BECOM. 

Hamu u3yyeHo aMMHNpoBaHHe PTOpXsOpOeH30I0B aMHJaMu ULeJIOUHBIX Me- 
JIOB B %XHIKOM AMMHaKe, a TaK2Ke BOJHbIM AMMHAKOM B MIPHCYTCTBHH XJIOpH- 
i mequ. Bo Bcex M3y4eHHbIX HaMH ClyuaiX Ha aMMHOrpynny 3amelllaiorTca 
Mbt xuiopa. IlpH amMHHupoBaHHH aMMaMH MeTaJIJIOB 3aMeHa aMMa HaTpHA 
[HaMv JIMTHA WIM KAMA MpakTHYeCKH He BJIMAeCT Ha BbIXO] MH Ha COCTAB Mpo- 
KTOB aMHMHHpoBaHHA. PesyabTaTbI OMbITOB abl B TaOu. |. 


| 


Taoanuua i 


AmuHupopanue dTropxm0pOexH3010B 


pea eeoe 
B TOpPaHHJIHHOB, 
Node | foxonask | Amaupyroumt | a oak: : 

; 6eH30N mHHa, % opto ene | napa 
1 Opto NaNHe (NHs3) 83 — 100 — 
2 Opto NHeaq(CuCl) 62 100 = = 
3 Meta * NaNHgz (NHs) 83 — 100 — 
4 Meta NHaaq (CuCl) 64 = 100 3 
b) Tapa NaN He (NHs) 53 a 20-3 80-3 
6 Ilapa NHgaq (CuCl) Toon B= — 100 


* Tlepppie OnbiTbl 10 B8aHMOJeHCTBUIO M-PTOPXMOPOeH30a C AMHJOM HaT- 
pua Oblin mpopezenbi crygentom A. H. IWuKanospi. 


@MrTopaHUWIMHb! AHANIM3HPOBAIUCb CpaBHeHHEM H.-K. CIIEKTPOB 1,5% pacrBo- 
3 B UeTHIPCXXJIOPHCTOM yrslepose CO CeKTPaMH YMCTHIX MpenapaToB pH ]WIH- 
x BOTH 8,15 », 8,35 p, 8,80 1 COOTBeETCTBEHHO JIA OPTO-,MeTa- H Napa-H30MePoB. 
eKTPbI ObIIM CHATHI Ha cnekTpodotometpe MKC-14 *. B ompirax 1—4 n 6 Obinu 
IYYCHHI AILeTHJIbHbIe MPOHSBOAHbIe PTOPaHHAMHOB, KOTOPble He AaBayiM NOHU- 
HHA TOUKH WwlaBJIGHHA B CMeCH C ALlLeTHJIbHbIMH MPOH3BOAHbIMH YHCTHIX Mpe- 


JATOB. 
* CnekTpadbHblli aHaH3 (PTOPaHHJHHOB MpOBeeH B. A. I]naxosbim. 


WE Neh oe BPE NENG 


Tlo HalliMM aHHbIM (propOeH30/1 MpakTHYeCKH He AMHHUPyeTCA BOAHDIM a. 
MHaKOM B IIpHCyTCTBHH XsopuHcTol Meu (6 uac., 250°). 

AMHHUpoBaHe aM AaMH MeTAJJIOB, BEPOATHO, MpOTeKaeT Yepes MPOMEAYTO 
Hoe OOpa3s0BaHHe 3aMellleHHbIX Aeruspoben30N0B (*). Ip stom us o- H M-@TO! 
XJIOPOCH3OVIOB, OUeBUAHO, OOpasyercsA OMMH HM TOT 2Ke NPOMeXYTOUHBIM npony! 
(I), a u3 mapa-u3omepa — (II). 


F 


Cl (II) 


M30mepHbiii cocraB MpOLyKTOB aMMHUPOBaHHA NOATBeEpKAaeT BbICKaSaHHO, 
Po6eptcom uv coTpyqHHKamu (*) npeqnomo*wKenne O BJIMAHHM MHAYKUMOHHOT! 
aekTa 9/eCKTPOOTPHLaTebHbIX 3aMecTUTeeH (B Halliem cayyae (Tropa) Hi 
HanpaBsleHHe mpucoequHeHua NH! -nona k 3aMeleHHbIM JeruqpoOeHn301aM 

Panee oJ\HuM 43 Hac HB. A. Ko6eespim (°) Ha OCHOBAaHHH KHHETHYCCKHX Jan 
HBIX OblJI MpeAIOX%RKeCH Me€XAHH3M peakIUMH KaTasIMTHYeCKOrO OOMeHa apOMaTH 
yeCKH CBA3AHHOFO XJIOpa, COrIaCHO KOTOPOMYy peakKIHA HauMHaeTCA C MpH 
COCUMHEHHA KaTalu3aTopa K MOJIeKysIe TasOHANPOH3BOLHOTO: 


ArCl + Cu (NHs)3 > [ArCl-Cu (NHs)o]*. 


B 9TOM MpoxykKTe MpucoeqHHeHHA rasOuy y2xKe BeCbMa NOLBHXKeH, MH OH asec 
JlerKO pearHpyeT C AMMHaKOM C OOpa30BaHHeM aMHHAa. 

PesysbTaTbl B3AMMOJEHCTBUA PTOPXJOPGeH3O/IOB C BOAHbIM AMMHAKOM B IIpH- 
CYTCTBHH Cosel Me MO3BOJIAIOT BbICKA3aTb HEKOTOPbIe COOOpaxkeHUA O NPUPOLeE 
KoMiiekca. To OOcTOSATebCTBO, UTO MPH STO PeakIMH CeICKTHBHO AKTHBEE 
aTOM XJIOPa, NOSBOJIAeT NPeANOORKUTb, YTO KATHOH AMMMAaKaTa Me B3aHMO- 
JeHCTBYeT HeMOCpeACTBeEHHO C aTOMOM rasouya. BeposTHo, HOH Mel KOOpAMHa: 
IMOHHO IIPHCOEAMHAeCTCA K HeNOeICHHOH ape 3meKTPOHOB raonja: 


3+ + 
[<=> cunt 

B KOMIMJIeKCe aToM raiona IpHoOperaeT NOOAKUTebHBIN 3apA, BCTEACTBU 
yero CONPAXKeHHE eFO C AAPOM OCaGeBaeT, a HHAYKIMOHHBIM StpeKT Bo3pacraerT 
Tem cambim oOjeruaeTcH pHcoesMHeHHe HyKeopHIbHOrO peareHTa K aTOM} 
yruepoa, CBASAHHOMY C TaJIOHJOM, MU NoOceLylollee OTULeNIeHHe ranouya. Ta 
KO€ CTPOeHHE KOMIMJIeKCa XOPOWO OODACHAeT PasIM4He B PeaKLMOHHOH cnoco6 
HOCTH aTOMOB XJIopa UH dTopa pH KaTaJIMTHYeCKOM aMMOHOWH3e tTopx0pG6eH 
30J10B. OueBuAHO, JIerKOCTh IPHCOeAMHeHHA HOHA MeL K ATOMY ralOHa LoOmKH: 
ObITb AHTHOATHA JDEKTPOOTPUHIaTeMbHOCTH Tranonya. CieqoBaTembHO, ps, 
NOABHXKHOCTH TaJOHOB owKeH Obitb: FSCI<Br. 

Bo3sMOxKHO, OOIbIad KaTaIMTH4eCKaA AKTHBHOCTb Covell OMHOBaeHTHO! 
MeJIM, 10 CPaBHeHH0 C COJIAMH JBYBaJICHTHOH Men (°), OObaACHHeTCA Sobel 
KOOPAHHAWMOHHOH JOCTYMHOCTbIO aTOMa MeJM B OHO3APANHOM JHaMMMaKkaTe 
4yeM B JBy3apxAy,HOM TeTpaaMMuakaTe. 
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IKCNePUMeHTANbBHAA Rede l 6 


1. AMHHUPOBaHHe aMUZaMH MeTaaaoB. K amuay me 
Ia, NOyYaBuemycaA OObImHbIM nyTem (1) u3 0,3 r-aT. UWleOUHOrO MeTasa 
200 Ma OesBoqHOoro *%KUuLKOrO aMMuaka, IpHsuBatoT 20 r (0,15 mona) crop- 
opOenso1a. Cmecb nepemellimBaloT B TeyeHHe 5 uac., NOce Yero NpHOaBIAIOT 
|; T a3s0THOKUCIoro amMoHHs. AMMMaK UcHapsoT, a ocTaTOK OOpabaTHIBalOT 
}oupoM. Odup oOTToHsAIOT M H3 OCTaTKa MeperoHKoli BbILensoT cbropaHHJHH. 
2, AMHHHUPOBAHHe BOAHBM AaMMUAKOM. Bo Bpaiawnl- 
aBTOKIaB eMKOCTbIO 200 Mia 3arpyxatioT 5,86 r dropxmop6eH30a, 0,5 r 
MOpucToH Meu Hu 50 Ma 31% BogHOoro amMmMuaka. ABToksaB HarpeBaloT 6 ac. 
on 250°. M3 peakuMOHHOM Maccbl OpraHHyeckuHe BellecTBa H3BeKalOT 3PHPOM 
ce m0 20 Mi). OupHbIH pacTBOp MpOMbIBAIOT BOOM Jo HelirpambHOH peaK- 


WM Ha JlaKMyC HM CyllaT Had CepHOKHCIbIM HaTpuem. Ilocne orroHKH scpupa us 
KTaTKa MeperouKOH BbIeIAIOT PTOPAaHHJIHH. 


MockoBcKHli XHMHKO-TeXHOJOPHUeCKHit HHCTHTYT Toerynuso 
uM. JI. HM. Menyeneesa 27 V 1959 


UWHTHPOBAHHAS JIUTEPATYPA 


oF. Bergstrom, R. Weight et al., J, Organ. Chem, Io 170 (1936).2 Fo Ber ae 

yt Ol aC orm me J. Orean..Chems, tl, 3347 (1946). “Ss Jeak orbre tas, «Gr av vate 

|g han et al., J. Am. Chem. Soc., 78, 611 (1956). * Amep. nar. 1729775, Z, 1930, I, 2007; 

ihMep. maT. 1935515, Z., 19384, I, 1711. 5H. H. BopoxuosB-Mua., B. A. Ko6enes, 

RAH, 3, 109 (1934). 6H. H. Bopoxmos-ma., B. A. Ko6enreB, KOX, 8, 1106 
8). 
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Jloknayn AKkayemMul HaykK CCG E 
1959. Tom 127, Ne 6 id 


XHMHA 


Axagemuk Bb. A. KASAHCKHH, M. HW. POSEHTAPT u 3. ©. KYSHELLOBA 


BJIMAHHE JOBABOK 3JIEMEHTOB BTOPOM IPYTIlibl 
NEPHOAMYECKOH CHCTEMbI HA AKTHBHOCTb AJIFOMOXPOMOBDbIX?}: 
KATAJIMSATOPOB APOMATH3SALNH 


Pauee (') Hamu ObIIO MOKa3aHO, YTO IeJIOUHbIe 9JIEMECHTHI ABJIAIOTCA MPOMO-: 
TOPAMH aJIKOMOXPOMOBBIX KaTaJIM3aTOPOB B PpeaKUHAX APOMATH3AILMH WHKJIOeK- |. 
caHa WM JerHApounkKsHM3alun A-rentana. | 

B nactrosulel paOoTe Mbl HaOsI0Jlamu, YTO 9eMeHTbI BTOPOH rpynnbl me- 
PHOAMYeCKOH CHCTeMbI (3a HCKIOUeHHeEM PTYTH, WOOaBsIeHHe KOTOPOH K KaTa-} 
JIM3aTOPY HE HCHBbITHIBAIOCb) OKA3bIBaIOT TIPOMOTHPYIOWLUH SPeKT Ha PeaKI[HIO 
apoMaTH3alluH WukoreKcaHa. Stor addekT pacTeT C yBeJIMYCHHeEM ATOMHOTO | 
Beca OT OepHuIIMA K Oaputo; BbIXO OeH30a B MPUCyTCTBHU OOpa3sla KaTa/H3a- 
Topa, coxepKalero Oapuit, cocrapu oKoo 88%, CuHTad Ha HCXOAHBIH WAKIO- 
rexcan (95% oT TeopeTH¥ecKH BO3MOXKHOrO), 4TO MpHOMM3HTeIbHO Ha 18% 
MpeBbIWaeT BbIXOX OeH301a B IIPHCYTCTBHH KaTamM3aTOpa Oe3 MpoMoToOpa. 

B peakuuu eruqpounkKiM3alnn A-renTaHa MpOMOTUPYIOUHH sddpekT d1e- 
MeHTOB BTOPOH rpymnbl OKa3aicA Oomee ca6bIM, YEMB PeaKUMH C WMKJIOTeKCa- 
HOM, IIPH¥eM eFO OOHAPYXKHJIM TOJIbKO IeJIOUHO3CMEJIbHbIe JJIEMeHTHI. JLoO6aBKa 
OepHIMA, MarHHA MW WHHKAa MpakTMYeCcKH He NOBMIMANA Ha AKTHBHOCTh KaTasiH- 
3aTOpa, a MoOaBKa KaMHA MaKe HECKONbKO CHH3HA ee. 


IKcnepuMeHTaAbuHaad Wid Cot 


CnocoObl OUMCTKH MCXOJHbIX YrIeBOOPOAOB, anmapatypa, MeToquKa mpoBe- 
AeHHA OMbITOB HW MeTOMbI HCCMeCMOBAHHA KaTaIH3aTOB OMNHCaHbI B NpelbILyueli 
paGorte (?). 

Vcxoqupie yrieBoqoposbl O6aqasu TaKHMH CBOMCTBAaMH: 


T. Kun. (760 mM) no d,?° TeesaCr se 
LuKxnorekcax 80,7 1, 4260 — +6,4 
H-lentaH 98,4 1,3878 0,6834 — 


Jif MPHPOTOBJIeEHHA IPOMOTHPOBaHHbIX OOpa3soB OAMH M3 MpenapaToB 
aJIKOMOXPOMOBOTO KaTaJIH3aTOpa, MpeABapHTebHO [BaxZbI Mporperbili B TOKe 
so3qyxa mpH 520°, Opi pasfeieH Ha NOpluu paBuoro Beca u OObema. Kanknaa 
MOPLHA Oba NPOMHTaHa BOJHLIM PaCTBOPOM TaKOrO KOMHYeCTBA a30THOKHCJOL 
COM OMHOTO HS MeTaJJIOB BTOPOK Ppynbl, UroOb! Noce TepMuyecKOli O6paboTKH 
cocTaB MpOMOTHPOBaHHOrO KaTaMsaTopa B MO. % Obi cuemyiouluM: 1,3 oKucu 
Merajla BTopoh rpynmb, 14,8 oxucn xpoma u 83,9 oKucH amiomMHHna; 
oOpa3sell KaTalusaTopa, He CojepxAaBIIM BOOaBOK, MpoMHTbIBaca jucTUA- 
MPOBAHHOH BONO. OObeM BOB, B3ATO AIA MPOMWTKH, BO BCeX cyyaAx 
Obl OMHAKOBLIM. TlomHoe pacTBopeHHe HaBecKH as0THOKHCHOorO Sapna mpo- 
H30UI10 TOJbKO MPH HeOOMbIIOM NoJorpeBaHuu H3-3a ero OrpaHHYeHHolt pac- 
TBOpHMocTH. Bee o6pasilpt cymMmucb npn 110—120° B reuenne 5 yac.; B KaTa- 
AMMTHYeCKYyIO TPyOKy 3arpyxanucb 20 MII KaxKJOli nOoplMH, NOoce Yero OHH mpo- 
rpeBaJIMcb B TOKe Bo3fhyxa Zo 520—530°. 
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OnpiTbi c WHKJIOTEKCAHOM JWIHTeCJIbBHOCTbIO NO yeTbIpe 4Yaca NPOBOAYWINCh NO 
\ka Pasa C KaxKbIM OOPAasIlOM; Nocwe Kax%K Oro ONbITa KaTaJIM3aTOp pereHepupo- 
Pt ° = 
jca. Temnepatypa 520°, oObemuas cKopoctb 0,35 uac~!. PesymbTaTbl OMbITOB 
jDuBeeHbI B TaOs. |. 
TaOuauya | TaOauna 2 
Apomatu3aiua WHKsoreKcaHa. JleruApowuKansauua x-renrana., 
Temnepatypa 520°; o6bemu. Temnepatypa 530°, o6bemu. 
| cKkopoctb 0,35 uacm} cKopoctb 0,35 yac~} 
\ 
eS Bpixog, Bec. %, = Bpixog, rec. %, 
iS cuHTaa Ha CyHy, & cuntaa Ha C,H, 
2 5 
s = 
Jio6apka a : x & | [o6apKa 5 , x 
net oe & Mie 3 5 : i 2 
= Sat, geal ae E z sig Uf Sas ae 
a S & as 36 g 5 5 as 55 
= Ran) Se mF zZ = | oS me coat 
{ Bes 41,4812] 88,2 | 69,2 ~ 
wo6asku 17 Bes 41,4660] 76,0 59,0 7,4 
2 To x*e 1,4800] 91,5 70,9 2,6 mo6aeKku 
3 Be 1812) 02.2 "| 7k | ot, 8 18 | .To xe | 1,4640] 84,1 | 62,2 1 7.9 
4 Be 1,4865| 88,1 | 74,9 | 1,3 19 | To we | 1,4590| 85,1 | 61,3 | 8,2 
5 Mg 41,4790] 87,1 | 66,6 |- 4,8 20 Be A}, 2660) ESA Cnet 63<26 NT 
6 Mg 4,4550] 940 °-75,5 4) 153 24 Be 1,/662] 80,5 | 61,6 | 5,8 
7 Ca 1,485] 89,8 | 74,1 | 0,9 22 Mg 41,4585] 81,2 | 58,0 | 7,9 
8 er 1,4910| 89,5 | 80,1 | 0,6 23 Mg 1,4605| 81,4 | 59,8 | 7,9 
9 Sr 1,4730} 93,0 | 64,4 | 1,5 2h Ca 1,4665| 84,2 | 65,7 | 6,3 
10 Sr 1,4870 | 96,9 | 82,8 | 0,6 25 Ca 1,4665| 84,1 | 65,2 = 
14; Ba 1.48501 04,9. | 75,6. | 4y4 26 Sr 41,4670] 84,6 | 66,4 | 4,8 
|| 12 Ba 41,4940] 9», 87,6 | 0,4 27 Sr 14,4700] 85,7 | 69,4 | 4:8 
13 Zn 454760 | 92,9" fy 6781-1 02,2 28 Ba 14,4650] 87,0 | 67,0 | 6,3 
14 Zn 1,4870| 93,0 | 79,5 | 1,3 29 Ba 1,4690] 85,2 | 68,2 | 5,4 
15 Cd 4 ,AT48.) 94,5, | 66,1 | 1,9 30 Zn 41,4590) 81,8 | 562-1 8,6 
16 Cd Wy GSAO NE O40. oT, 2° ly 4 7 34 Zn 1,4600| 82,7 | 60,4 | 8,0 
32 Cd 41,4550] 82,2 | 56,3 = 
33 Cd 1,4540| 83,8 | 57,0 = 
IIpu paccmotTpeHuu JaHuHbix TaOn. | cmelyeT OTMETHTb, YTO BbIXO] apoma- 
THKH B MePBOM H3 ABYX MapaJJIeIbHbIX OMbITOB C KaXKJbIM H3 OOPa3sloB, cofep- 
KaBUIMX NOOaBKH, MeHblile 4YeM BO BTOpoM. AHaOrH4uHOe ABJeHHe HabORa- 


JIOCb HAMH UH B CJly4ae aJIIOMOXPOMOBBIX KaTaJIH- x 
3aTOPOB, MPOMOTHPOBaHHbIX UleJOUHBIMA 9/e- —& 
Meutamu (}, ?). 

Tlockombky aJIIOMOXpOMOBbIM KaTasH3aTop 
flo HaHeceHuA JoOaBoK Bax mporpeBanca 
mpu Temnepatype 520°, TpyqHO MmpeAnOO*KUTh, 
YTOObI STO ABJIEHHE ObIJIO BbI3BaHO H3MCHCHHEM 7p 
MOBepXHOCTH H MOpucTOH CTPyKTypbl KaTaJu- 
gaTopa Mp HarpeBaHHH B TeyeHHe MepBoro 
onbira. Ckopee Bcero OHO CBA3AHO C B3aHMO- 6 
WeHcTBHeM MexKy MoOaBKOH HM OCTAJbHbIMU 
KOMNOHEHTAMH KaTaJIH3aTOpa BO BPeMA ONbITa H Be Mg Ca Sr Ba 2@n Cd 
perenepaunu. Ilostomy ua puc. 1, nocrpoeHHoM 

_ Puce. |. Berxogbl apoMaTHKH H3 H- 
AIA CONOCTAB/CHHA BbIXOJOB APOMATHKH BMPH- To norexcana B Mp: 
CYTCTBHM KaTanu3aTOPOB C PaSHbIMH ROOABKAa- — eyerpHH aMlOMOXPOMOBBIX KaTa- 
MH, IIPHBeJeHbI BbIXOAbI, NOJYYeEHHbI€ BO BTO-  smus3atopos, IIPOMOTH pOBa HHBIX 
PbIX OMbITaX C KaXKJbIM H3 OOPa3IlOB, Tak Hae ee ert Sig 
KaK Ha Pe3yJIbTaTbI BTOPbIX OMIbITOB -ABJICHHA o riciuapounarat a ae 
HavaJIbHOro (POPMHPOBaHHA KaTaJIM3aTOPOB MO- ae 
rid Obl BJIHMATb B MeHbIUJeH CTeneHH. 

Kak Buatuo u3 Ta6n. | u puc. 1, BbIxod apomaTHKU Ha OOpasile, colepxaB- 
eM OepHJIHH, YBeIMUMICH Ha 5%, Ha OOpasiie, colepkaBliemM MarHHh,— 
Ha 5,5, Kambluuli — ua 10, crponunfi — Ha 13, Gapnii — na 17,6% no cpas- 
HeHHIO C BbIXOJaMH Ha HelmpOMOTHPOBaHHOM KaTawusatope. Ilouru ofMHaKoBbie 
BbIXOJbI, NOJIYYeHHbIe Ha KaTaIM3aTOPaX, MPOMOTHPOBAHHbIX OepuJIHeM H Mar- 
HueM, ObITh MOXET, OOPACHAIOTCA OLMHOKOM ONbITA, H MpH Oomee TOUHOH MeTOAUKe 
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pa3HHlla B HAX Moria Obl ObITb Oombuei. OnbiTbl C A-renTaHOM OblJIH MpoBe- 
JleHbI Ha OOpa3sllax, NOABepraBlIHMXCA [Bak perehepalluu MOCe OMbITOB C WHK- 
morekcaHom. [Ipomece tbopMupoBaHHA KaTaiHsaTopa Obl] 3aKOHYeH JO OMbITOB 
¢ A-renTaHoM, HW MO3TOMY NOJIYYeHHbIe B HUX Pe3YJIbTaTbl AVIA OAHOTO U TOO Ke 
oOpasia MpOMOTHPOBaHHOrO KaTaJiIM3aTOpa HMeIOT TOpasqO MeHbILee PacxOoR- 
JleHHe, YeM B MapaJIebHbIX OMbITAX C WHKJIOPeKCaHOM, HU HE MpeBbILaloT OLWMOKA 
akcnepumenta (2—4%). Temneparypa ombitop 530°, oObemMHad CKOPOCTb 
0,35 uac-!. PesyabraTbl npuBeyeHbI B TaOm. 2. 

V3 ra61. 2 cmelyer, YTO BCE IeOUHOSEMEJIbHbIC 3JIEMEHTbI NMPOMOTHPyt!OT 
aJIOMOXPOMOBbIM| KaTaJIM3aTOP B PeakKUMH AeCrHAPOWHKMIM3alMH A-PenTaHa, HO 
3HAUMTeJIbHO Cyla6ee, YEM IPH apomMaTHsalluH WakorekcaHa. IJoBpiuueHHe BbIxXO- 
a apOMAaTHKH JIA OOPasila, Coep2xKaBllero KaJIbUMH, COCTABHJIO BCerO OKOJO 
4%, Jat OOpasloB, cosepKaBuimx crponuni u Oapui,— 7—8%. Octambupie 
3IEMEHTbI HE OKA3aJIM MPOMOTHPYlOllero eHCTBHA. 

BpixoZbl HeMmpedebHbIX MPH apOMaTH3alluH WMKMOrekcaHa OblWwIH HesHadH- 
T@JIbHBIMH H KOMeOamuch or 0,4 Wo 2,6% (ra6n. 1). pu RernapouuKksusalan H- 
renTaHa BbIXO HeMpeebHbIX Obl Sombie u cocTaBa 4,8—8,6% (Tabs. 2). 
Kak npaBuuio, iat oOOeuX peakIHH BbIXO] HenmpeeJIbHbIX CHHKAJICA B TeX OMbITaX, 
B KOTOPbIX BbIXOX apOMaTHKH Obl Some. Bo3MoxKHYIO NPHYMHY TaKOTO AB- 
Ne@HHA Mb PaCCMOTPeJIM B Halle mpesbiqyueh paGore (*). 


VuctutyT opranmueckon xumMuu um. H. JI. SenuucKoro Tloctynuso 
Akajemuu HayK CCCP 5 VI 1959 


HWMTHPOBAHHAS JIMTEPATYPA 


1B. A. Kasauckun, M. HW. Posenrapt, 3. ® Kysuxenosa, JAR 
126, Ne 4, 787 (1959) #?M. UW. PoseuraptT, B. A. Kasaunckunh, JAH, 119, 
No 4, 716 (1958). 
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C. Bb. CABBHH 


®OTOMETPHYUECKOE ONMPEAEJIEHHE TOPHA WU YPAHA 
C PEATEHTOM APCEHASO III 


(ITpedcmaeneno axademuxom A. II. Bunoepadoeoim 22 IV 1959) 


B JIMTepaType OTMeuaeTCH, YTO OPraHHyecKHe PeareHThbl, HMEIOWLMeE B CBOeCM 
pcTaBe (yHKUMOHAJIbHO-aHaJIMTHYeCKHe aTOMHbIe TPYNNHPOBKH Bula 


AsOsH,HO 
a 
ye 


jOlaqaioT WeHHbIMM aHaJIMTHYeCKMMH CBOLiCTBaMH. Cpeqw HAX MpeoxKeHHble 
6. V1. Ky3HelopbiM peareHTbI TOpOH (2-eHuapcoHOBad KucmoTa- <1 -a30-1)- 
{-oxcnHadranuu-3,6-2ucyabpokucora) ('),  apcenaso I (2-bexnnapco- 
ee KucsoTa- < 1-a30-2 > -1,8-qnuokcuHadtTanH-3,6-2ucyabpokucota) (+) 
apceHa30 II (6ucbeHun-4,4’-4uapconoBanx  xkucsmora-3,3’-6ucl <-a30-2 > - 
,S-TMOKCHHadptasuH-3,6-qucyabpokucsotal) (7), KOTOpble IWHPOKO UCHOVIb- 
syIOTCA Avia coTomerpuyeckoro onpeszenenua Th (3-8), U (7), Pu (8) a apyrux 
)JICMCHTOB. 
Hamu Obit CHHTe3HpoBaH pearent, |,8-qHoKCHHadTamHH-3,6-2uCyIbPOKUCIIO- 
ra-2,7-6uc [<-a30-1>-2-eHHmapcoHOBad KUCIOTa, Ha3bIBaeMbIt S3Jecb MA 
<paTkocTu apceuas3o III, koToppli TakxKe BKOUaeT B CeOAH yKasaHHylo rpyn- 
THPOBKYy 


se wut OH OH ray 
es = yy Hea le) 


Fel Sy 


HOS SOsH 


Apcexaso III 


Ipu qoorBercTByioulux pH pearenT JlaeT OTYeTIMBbI€ KOHTPaCTHble peakIlHn 
> Th, U!V, UY!, & TR, Be, Pb u Hexoroppimu Apyrumu suementamn. Ilepexoy 
)KpaCKH H3 posoBoro (peareHT) B H3YMPYAHO-3eseHble HM CHHHE IlBeTa. 

OcuosHoit oco6eHHocTbIo apcena3o0 III, ormHuatouleH ero oT paHee OnHcaH- 
ibIX P€@eHTOB, ABJIACTCA CHOCOOHOCTh OOPas0BbIBaTb C KATHOHAMH 3JIEMeCHTOB 
cOOO MPOUHbIe BHYTPHKOMIMVICKCHbIe COCMHHEHMA, MPOYHOCTb KOTOPbIX Ha He- 
KOJIbBKO NOPAKOB MPpeBOCXOAHT MPOUHOCT KOMMJICKCOB, OOpPasyeMbIxX apceHaso 
yam apcenaso II. Buaroqapsx sTOMy onpeseseHHe SJIEMeHTOB CTaHOBHTCHA BO3- 
[OXKHbIM B CHJIbBO-KUCJIbIX PaCTBOPAaX H Oe3 MpeABaPHTeIbHOTO, OOBIYHO JlocTa- 
OUHO JWIMTeMbHOrO OTMeeHHA cysbcdaToB, docdaTos, PTopHAoB, OKCaTaTOB 
{ JPYrHX MelarOULUX BeLlecTB. 

OTHOCHTebHY!O NPOUHOCTb KOMMI€KCOB, OOpasyembIx apcenaso III u ero ana- 
OTaMH, MOXKHO KOJIMYECTBCHHO XapaKTePH3OBAaTh, MCMOJb3OBaB «MeTOA MOKasa- 
ele mpouHocTu» — mpveM, omucaHHpili B. MW. Kysnenospm (*). MoKxasarenb 
pouHocru (fn) eCTb HeEKOTOPaA KOHCTAHTA JIA CHCTeEMbI peareHT — S1eMeHT — 
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MaCKHpYIOWlN KOMMIeKCOOOpa3soBaTeb (MpH AaHHOM pH), O# an 
YHCTO SKCHePUMCHTAJIbHbIM IYTeM, a ero BeMYHHA (KOTOPaA MOXKET ye 
Menax oT | Jo co) ompesednercA COOTHOWIEHHEM MPOYHOCTH KOMIWIEKCOB a 
MeHT — peareHT HM 93JIeMeHT — MaCKHPYIOUlHu KOMIIJIEKCOOOPa30BaTEuIb. P 
n = 50 —100 u Gombuie NpOdHOCTh KOMMJIeKCa 9JIEMeHT — PeareHT SHANUTCI 
HO [PeBbIWaeT MPOUHOCTh KOMIWIeKCa 3JIEMeCHT — M@CKHPYIOULHH KOMIVICR 


cooOpasonatemb. B Ta6. | mpefcTaBleHbl NOKasaTeJi MpOUHOCTH JIA cucTel 
apcenaso I, apcenaso II u ap 

so oe cenazo III c UY!, Th u pa 

CpaBHuTebHaA MpOWHOCTb KOMIIJICEKCOB apceHa3o0 JOM KOMIIJIe€KCOOOpa3s0BaTeJeH 
u ero ananoros c UV! uw Th Bowbuive BeIHYHHbI NOKasaTe 

JIeH MPOUHOCTH WIA CHCTeEM | 
yuacTuem apcenaso III yxa 
3bIBalOT Ha 3HaUHTebHYK 
nmpouHocTb KoMmekcoB UO,” 


Komnuaexco 


Apcena3so0 |} Apceunaso 
O6pasoBaTeJIb II 


Apceunaso III 


S 1-108 nw The STHM peareHTOM. 
KH2PO, | 125*/250 | 250/300 1-108 Choticnnasa piel 
30 III. Apcenaso III npex- 
1-108 CTABJIAeT KPHCTaJIMUeCKHE 
Ne 60/20 | 110/30 4-103 TeMHO-KpaCHBIH, MOUTH 4epHbIk 


+= mopomok. Kak B cyxomM BHae 
Pee We ue yo «TK MB BHIe pacTBOpoB ycTOHi- 
4YHB HeOrpaHH¥eHHO OuIroe 
Bpema. PactTsop peareuTa B 


HeC,O, ~2/~2 


>1-10° 
1oo/1 | > ~102—105  cClaOblIX KHCJIOTAX pO30BOrO 


lBeTa, B KOH. H.SO, 3eneHoro 


Tpuou b 60/1 | 
JlumMounaa 15/~2 | 30/ao4 ~5-108 MB iewouax CHHero. 


KHcuIOTAa 1 si0? KpuBble CBeTONOrIOULeHHA 
apceHa3o III wu ero komnumeK- 
400/100 es over COB C ypaHOM HU TOpHeM H306-; 
paxenbl Ha puc. 1. Peskuh} 
CABHI KPHBbIX IPH KOMMJIeKCO-| 

* T[ubppt wag ueptoh ana We non ueproh# — OOpas0BaHHH (yrayOueHHe OK- 
aua Th. packH) BMecTe C UpesBbIualiHO 

BbICOKOH MpOUHOCTbIO KOM- 

MJI€KCOB OJIaOMPHATHO CKasbIBaeTCH Ha YBEJIMYeHHM YYBCTBUTebHOCTH peak- 
uni. Tak, Qa ypana HM TOPHA YYBCTBUTebHOCTh OMpedemeHHA cocTaBAeT 
0,01—0,02 y/ma. OnTuMaibHasd } mp onpewenenun ypana — 655 mp n TOpHuA — 
660—690 mp (uMeeT 3Ha¥eHHe cooTHOWeHHe Th : pearent u pH pacTBopa). 

Oxpacka apcenaso III B menoyax, B Kony. H,SO, nu usMeneHne UBeTHOCTU 
pH OOPpa3s0BaHHU KOMIVIeKCOB C 3JIeMeHTaMH XOPOLO CormacyeTcaA Cc HMeIOIL- 
Mucs B3raiaqamu (°). HeomknqanHo aABaneTcA oKpacka apcexa3o III B KHCABIX 
pacTBopax. Tak, u3BecTHO, 4TO OucAMasONPOUSBOAHbIe XPOMOTPONOBOL KUCIOTHL 
B Ppe3yJbTaTe CONPAKeHNA OOeHX YacTeli MOMeKYJIbI HMEIOT Sovlee TyOOKHe OK- 
packu: CHHHe HM (buoueTOBbIe. YAOBETBOPUTebHbIM OObACHEHHEM PO30BOli OK- 
packu apcenaso II], kak Ham KaxkeTca, aABAAeTCA cmemyrollee: apcoHo-rpymna, 
PacnoNOKeHHaA B O-MOOMKEHHH K aZ0rpynne, CosfaeT SHAUNTEbHbIC NPOCTpaH- 
CTBeHHbIC HaNPAKeHHA, OarOfapA YeMYy MOCKOCTHOe CTPOeHHEe MOMEK yal CTAa- 
HOBHTCA H€BO3MOXKHBIM. OrcyTcTBHe KONMaHaPHOCTH MPHBOLUT K TOMY, 4TO 
WBeT OMCAMas0COeAHHEHUA He CAMUIKOM OTMMUAaeTCA OT ILBeTAa MOHOa30CO0eH- 
HeHHA. CrepHueckue MpensaATCTBHA, CO3aBaeMbIe apcoOHO-rpynnol, CKa3bIBaroTca 
M Ha 3HaUHTebHOM TPyAHOCTH CHHTesa apcenaso III, ecu ero NpOBOLUTb No 
CX€MaM, OObIUHO NPHHATHIM pH CHHTe3e OMCAMa3ONPOMSBOLHBIX XPOMOTPONOBOli 
KuCOTBI. IIpHBoquM mpumepbl (cxembl) onpeyenenua TOPHA MW ypana. 

Onpehenaeuune tTopua. Makcumanpyoe pa3sBuTHe OKpaCKH KOM- 
nuieKkca Th-apcena3o III na6mogaercs B4—10 N HCI. 9t0 HamuHoro MIpeBbILLaer 
ONTHMAJIbHYIO KHCJIOTHOCTh B3aMMOLeHCTBUA TOPUA c apceHaso I uu apceHa3o 
II (puc. 2). Peakunsa us6upatembua: 13 O6nIUHO CONYTCTBYIOULUX TOPHIO 3JIeMeH- 
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Buynuaa 
KHCLOTAa 


4|| umm Zr u Ti oxaspiparor momexu. Ho u ux BUIMAHHMe MOET ObITh Pe3KO 
W/PHbUIeEHO BBeJeHHeM B pacTBOp WaBeseBol KucOTH. HaiieHo, uro mp 9TOM 
1HOCTEIO ycTpaHsetca BIHAHHe 30—5O0-KpaTHbIX KouMUecTB Zr MH 2—5-Kpat- 
IX Kounuects Ti. HesHauntebHoe MaCKMpOBaHne CaMOrO TOPHA YUNTHIBa- 
1 BBeeHHeM nNompaBok. Ha OOuLMH O6beM 25 MJI peKOMeHJLYeMble KOJIMUCCTBAa 
WareHTOB cocTaByisioT: apcenaso III 0,2—0,4 mr, kon. HC] (~11,5 NM) 8 mua, 


500 G00 700 mp 


A 


HCL 


Puc. 1. Kpuppie cBeTonorso- 
menHa 1,4-10-5 M_ pactBo- 
pop apcenaso Ill c pH 2,0 
(1) 4 Komnaexcos UOZ* — 


Puc. 2. Bausyne pH na pa3putue ox- 
PacKH KCMIVI€KCOB TOPHA C peareHtamu 
1 -—apcenaso I, KonUWeHTpallua TopHA 
1,2-10-5 M, 2 650 mp, 2--apcenaso 


Il, Konuwentpauua Topua 1,2-10-5 M, 

600 mp, 3—apcena30 III, KkonueH- 
Tpauua tTopna 0,4-10-5 M, d 665 mp, 
4—pactscp uunctoro apcenaso III. 
Konuentpauna pearentop 0,5-10-4 M, 
cnektTpodotometp C®-4, kiopeta 10 mm 


apcenaso III c pH 1,5 (2) u 

| Th —apcenaso II] —3,5 N 

HCl (8). Cnextpodotometp 
C@-4, xwopeta 10 mM 


[xC2O,-2H2O 400—700 mr u Th 5—50 y. Onpegenenne Brinonnsetca mpH 
665 my. Cyspatet 4 3000—5000-Kpatubie koHuecTBa dociaToB onpexese- 
mio He Mellalor (pHc. 3). 


I 
74000 = 16000 (4000 16000 
We ee U0, : 4,0, ——= 


Puce. 3. Bauanne @ocpatow mpu 
onpezeseHuH TOpHa c apcenaso | 
(1), apcevaso IJ (2) u apcenaso III 


Puc. 4. Banaune dcchatos mpu onmpe- 

jweneHuu ypaHa c apcenaso I (/), ap- 

ceHaso II (2) wu apcenaso III (8). 
YcCBUA ONTHMAJIbHbIe 


(3). YcnoBua ONTHMaJIbHbIe 


Onpeenenue ypauna. MakcumanbHoe pa3BHTHe OKpacKH KOM- 


wiexca UO* -apcena3o III Ha6mogaerca np pH 1,7—2,5. Ognaxo npu onmpe- 
evIeHHH ypaHa B MpHCyTCTBHH komnMvieKcooOpa3o0BaTesieh (HanpHMep, docdaTos) 
ojee yOOHbIM aABJIaeTcA pH 3,0, mpu KOTOpOM BJIMAHHe MpHMecel MeHbIee. 
lonycrumoe cootHourenue UO; : H3PO, cocrapaser 1: 4000—6000 (puc. 4). 
leo6xogumoe pH 3,0 yqoOHo noyzfep2kuBaTb, MpHMeHAA OydepHyto cmecb U3 
[OHOXJIOPYKCYCHOH KHCJIOTbI H ee coOuIH. OnpeseeHHto UY" jomKHO mpenme- 
TBOBATb BO3MOXKHO Oosiee NOHOe OTZeNeHHe ero oT Th, Zr, V, Al, Cru ZTR, 
oTopble MeuaroT. Ilpu onpeyesenunH ypana B 0,05 N HCl um B npucyr- 
TBHM CYJIb@OCaNMUHIOBOH KHCJIOTHI aJIKOMHHHH He BJIMAeT. 
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[IpeqBpapuTesbHOe BOCCTaHOBJIeHHe ypaHa JO YeTbIPeXBaJIeHTHOrO COCTO 
HUA MOSBONAeT Pe3KO YBeMHUHTh U3sOupaTebHOCTb. OnpeseseHne UY! yo) 
BbINOJHAT B S5—6 N HCl B mpucyTcTBuH WlaBeeBOK KHCJIOTHI AJA CBASHIBAHI 
Zivebiie ret, 

TIpouve aemMeHTbl, KpoMe Th, BIMAHHA He OKa3bIBaIOT. 

Cuute3 apceuaso III. Apcenaso III Moxer OpiTb nomyyeH coueT 
HHeM [[Ha30HHA 0-aMHHO*PeHHJIapCOHOBOM KHCJIOTbIC XPOMOTPONOBOH KHCJIOTO: 
CoueraHHe 0 MOHOa30CO0eAMHCHHA MPOXOMUT JIerKO yxKe B Ci1a0O IeIOUHOK Cp 
qe, Torda Kak Wa noyueHnA OucqNasocoequHeHHa (apcenaso II) rpe6yetca m 
BbILUeHHe WesouHOcTH WO 15—25% mo KOH. Ho axe u B 39TOM CJly4ae peal 
WHA TIpoTeKaeT Cc HeOO/IbUINM BbIXOZOM. Hamu Gpll MCMOIb30BaH cnocoO m™ 
BbILICHHA PeaKIMOHHOM CmOcOOHOCTH BeLeCTB yTeM OOpa3s0BaHHA XeJlaTHb 
KOMMI€KCOB ¢ Metaiamu (1°), JLna 9TOM eH HCMOIb30BaJICA KaJIbIuH, KOT( 
pbIit BBOLWICA B Bue OKUcH. IIpu sTOM cpa3y co3faBaloch pH, HeoOxoqumc 
JIA peaKkHH. 

1,7 r (0,0078 Moms) o-aMMHoteHHJIapCOHOBOH KHCJIOTHI pacTBOpsAIOT B 20 M 
Bowl H 2,5 Ma KoHW. HCl. OxnaxgaroT u AMaszoTupyioT, AOOaBaa 1,6—1,7 Mm 
5 M pactsopa NaNOsz. J\va30pacTBop MeJVIeHHO, pH XOPOLIeM pasMelIMBaHy| 
BHOCAT B OXJIax%KeHHbI pacrBop 1,0 r (0,0031 mMosa) XpOMOTpONOBOK KUCJIOTI 
u 2,0 r CaO B 20 ma Bogbl. OcTaBuIaAIoT Ha HOUb WIM Ha cyTKH. Kasbuui oye 
JIAOT, OCaKLad ero B BUe ruApooKUcH AOOaBeHvem NaOH. Musprpat noxKUc) 
JIAIOT MO KOHTO MH BbINAaBLINH apceHaso III oTdusbTpoBpiBator. Cpripoh mposyk| 
3—4 pa3a MepeKPHCTAaJVJIM30BbIBaIOT, PAaCTBOPAA ero B BOMe M BHOBb Ocaxka} 
yo6aByieHvem NaCl. Bopixoq npuOmmKaeTcH K CTEXHOMeETPHUeCKOMY. 

[Ipuuoury OnaroqapHoctb upod. B. HM. Ky3Henopy 3a nocTOAHHbIe WeHHbI 
COBeTbI H PYyKOBOJCTBO, | 


ViucTutTyT reoxHMHM HW aHawMTHueCKOH XHMHH TloctynHsio 
um. B. WM. Bepxagckoro 15 IV 1959 
Akaylemun Hayk CCCP 
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(OMEPH3ALLUA1 HOPMAJIbHbIX TAPA®HHOBbIX YIJIEBOAOPOOB 
COCTABA C,,—C,, HA CY JIb®UAHbIX KATAJIM3ATOPAX 


Muoro uccuieqoBaHuli H TEXHOJIOPHYeCKUX MPOleccoOB U3BeCTHO 110 H30MepH- 
ku HusuNx x-napaduHoB C,H,,, CsHy uw CeHya. 
ABTOpbI PAX ser BeAyT HCCeAOBaHUA MO H3OMepH3allHA BHICIIHX Napa:bHHOB 
DOCHHOBbIX H JM3C/IbHbIX (pakWHH cocTaBa Cip,p—C,,, 4TO nmpeAcTaBsIAeT 
YHMTeJIbHbIM MHTepec, TaK KaK H30Mapa*HHbl UMeIOT HH3Ky!O TeMM, MJI.— 
0 —60°. Ilo stomy Bonpocy 3a Moc.leQHHe FOAbl MOABHJIOCb HECKOJIbKO Kpar- 
cooOujenHit (7, *, 3), M3yyenne H30MepH3all\Hu BbICOKOMOJIEKYJIAPHbIX NMapa- 
OB YCJIOAKHACTCA 3HAUHTEJIbHbIM IpOTeKaHHeM KPeKHHTLa UH Apyrux NOOOUHbIXx 
akin. ABTopaMu HaleHbI KaTa/IM3aTOpPbI MU yCJIOBUA, KOTOPble Lalor BO3MOX- 
Tb OCYII€CTBIATb H3OMepH3allHi0 C XOPOIIHM BBIXOJOM mpakTHyecKu 6¢e3 
KuHa. 


IKCNeCPUHMeCHTAMAbBHAA YACTH 


| 
| 
| 


M30mepnH3alHA A-lMapapHHOB cocTaBa C,;— Cig M3y4aslacb Ha MpOTOUHOH 
TaHOBKe NO] aBsleHvem 20 atm. Cmecb A-MapacdHHOB uM BOROpOsa, NOLaBaeMbIx 
DmpesesieHHOlt CKOpOcTbIO, HarpeBaiacb WO 160—180° B cbIpbeBoM nogorpe- 
Tele, 3aTe€M MOcTynNaa B peakTOp, coxepxKallnH 250 Mi M3MeIbYeHHOrO Ka- 
M3aTOpa (pa3sMep vacTul, 1—3 mm). IIpoqyKrTb!l peakMn, NpOHAA XouOHIb- 
IK, NOCTYMaJIM B MPpH€MHHK BbICOKOFO JaBJIEHHA, OTKYa B KOHLWe ONbiTa nepe- 
’CKaJIMCb B IPH€MHHK HH3KOPO JaBJIEHHA, a rasbl COpacbiBaJIuCb B aTMOCHepy. 
IbITbI MPOBORHJIMCb Ha MPOMbIIIVIeHHbIX KaTaH3aTopax WS., WS2— NiS— 
1.O;, WS + astomocusmukatT. IlpeppaliieHHaA pa3JIHYHbIX YIIeBOJOPOOB (B 
HOBHOM pacilemeHHe UX) Ha 9ITHX KaTaJIM3aTOpaX H3YYeHbI, MIaBHbIM OOpa- 
M, IIPHMeCHHTeJIbHO K YCJIOBHAM J€CTPYKTHBHOH THAPOreHu3allHu MO BbICO- 
IM JaBsieHuemM (*, °), a O BO3MOXKHOCTH H30OMePH3allHH BbICOKOMOVJICKY JAP HbIXx 
ipaduHOB MOA, HHSKHM JaBJIEHHeM HMeIOTCA JIMUIb OOuHe yKa3aHns (°). B Ka- 
CTBE CbIPbA CIy2KUa PpakUUA A-MapaduHOBbIX yrieBoROpoRoB cocTaBa Cy;— 
3, KOTOPad OOJlayala CJIeAyIOULMMH CBOMCTBaMH: 


IIpegzeapt kKunenua, °C qo n29 Mou. Temn. 3act., 
npu 760 MM pT. CT. 4 D Bec °C 
272—324 0,7792 1,4377 236 +18 


Jl1a TOPMOX%KeCHUA KpeKHHTa K HCXOAHbIM MapaduHaM JoOaBsAI0Cch 3% Oen- 
Jia. TopmMo3sulee felicTBHe OeH30JIa (B KOJIM4eCTBAX, He MpeBbIUawlmux 3%) 
| peaKIMIO KpeKHHra HaMH OblwIO yCTaHOBJIeHO PaHee MPH H3OMepHsallHH A- 
ipaPuHOB C,.— Cy, B aBTOKJAaBe B IPHCyTCTBHH WS,. OcHOBHble pe3yJIbTaTbI 
JOBECHHbIX OMbITOB aHb! B Ta6s. | u 2. Ha Kkatanusatope WS, Onlin HaliJeHbl 
THMA@JIbHbIC 3HAveHHA TeMMepaTypbl peakuun (380—400°) u ckopocTH noyqauH 
ippa (1,5 a/a uac). pu sTux ycJIOBMAX H MOJIAPHOM OTHOWeEHHH BOZOpola Kk 
padunaM 7,5 KatTasusarT cojlepxKa OKOO 30% usonapaduHos, 26% HenpeBpa- 
2HHBIX A-MapacpHHoB u 44% MpoyKTOB KpeKHHTa, B KaveCTBe KOTOPBIX IIpH- 
Masach pakuusa KaTalM3aTa, BbIkHHaloulat Wo 240°. C noBbillieHvemM Mosap- 
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HOrO OTHOLIeHHA BOAOpORa K NapadunaM oT 7,540 15,8 coepxkaHne H30Mapad}! 
HOB B KaTaJIH3aTe YBEJIHUMBaNOCb JO 35%, a BbIXO], MPOAYKTOB KpeKHHra May! 
no 30%. Jlanbuefitiee NOBbILIeHHe MOJIAPHOTO OTHOWeHHA BOJOpOsa K Napag)s 
HaM Jo 22 TOPMO3HIO Kak peaKIMIO KpeKHHLa, TaK MW peaKkIMio H30MepH3ally}) 
O ¥eM CBHJCTeJIbCTBYIOT MOBbIIMMeHHe TMpeeJIOB 3aCTbIBAHHA H3OMePOB H TOK! 
*KeHHe BbIXOfa ux (Tab. 1 uw 2 Hu pue. 1). If 


Tao anu 


Visomepu3auua A-MapapHHoB cocraBa Cj; — Cig B MpucyTCTBHH 


CYJIbQUAHBIX KaTamu3aTOpoB Nox AaBsenuem 20 aTM | 


CoctaB KaTamu3ata, Bec. ‘}) 
MosapHoe 

hs) Temne- |O6bemMHaa Bpixox ‘ 

& Katasusatop pary- | cKopoctp, Se 2KHAKUX, oeeaure ee u30or 
E pa, °C a/m 4ac un Bec. % (bpakuusa | v-napa- | Pa 

3 mo 240°) uHbI HBI 
{ WS. 380 1,45 75 85,8 44 26,4 | 29H 
2 To xe 390 1,04 8,6 80,0 39,7 Bf 29, 
3 To xe 380 (as, Ds} 91,0 30,0 30,4 oop 
4 To xe 390 1,64 ae 88 ,0 een) 65,8 203 
3d |WSo— NiS — AleOs| 384 4,50 9 94,0 Ane 06,8 30, 
6 To xe 3895 4,49 12,6 96,0 9,1 73,4 ATE 
7 To xe 400 (Lays) Ane 97,0 8,2 69,1 26, 
8 To «xe 432 4,60 12,4 HI) 16,3 De) 30, 
9 To »#xe 450 4,06 11,9 95,0 Zone 41,9 34, 
10 |WS,tamomocusuKkaT| 383 TSO 8,4 84,5 LPS Th 48,6- | 78% 


s 3 ; } 
* Yzonapapunbl BbIseANNCb 2-KpaTHOH OOpaboTKOH KapOaMHgyOM (pakuWuh KaTaHsal 
KMNAWHX BbIWe 240 °, 


V30mepu3auua Ha KaTau3satope WS,— NiS— Al,O3 conpoBoxKqaeTca 3H 
YHTeJIbHO M@HbINMM KPeKHHTOM. Tak, MpH OJMHAKOBbIX YCJIOBUAX (OMBITHI : 
4 2)B mpucytcrBHH WSe— NiS— Al2Os cogepxkaHne MpoxyKTOB KpeKHHTa | 
KaTaJIH3aTe B 3,5 pa3a M@HbIL 
4yeM IIPH MPHMeHeHHH KaTaJH3i 
CpolicTBa BbIJeJeHHbIX H30napapuHoB topa WSz. B cayuae WS,— NiS- 
Al,O; oco6eHHO HarisAHO BYE 


Ta6Omunma 2 


@ | TMpenesu Foes TOPMOXKeHHE peak H30MepH3: 

5 t ; ana| TeMI. 

: sedi n20 0 cus ve ean IHH C MOBbILMeCHHeEM MOJIAPHO! 

o} 760 mM rome OTHOWeHHA BOOpoa kK Napad 

ial HaM. Tak, B yCJIOBHAX OMbITOB 5 
| 6 (385° u 1,5 a/n uac) noBEMent 

1 | 250—315 |1,442410,7894| 218 | —43 | —64  MOMApHoro OTHOWIeHHA OT 9 D 

2 | 242—315 |1,4522|0,7995| 210 | —41] —65 12,6 cHHxkano BbIXOq Uu30Mepc 

30 24032011 4426 OS 4l ee Oma Oe MOUTH BABOe MpH MmpakTH4ecK 

4 | 242315 |1 445010, 7898] 220 | —34 | —48 

5 | 238—306 |t 4388/0, 7862) 292 | —54 || 72, Oa ee 

6 | 250—316 |1 ,4393/0,7885| 232 | —47| —60  Kpekuura (12,44 9,1% coorBe 

7 | 238—312 |1 ,4388/0,7865| 233 | —45 | —60  CTBeHHO). 

8 | 240—314 |1 ,4408)0,7918} 226 | —47 | —67 Cna6aa KpeKMpyrollad cm 

9 | 238—310 |1,4425)0, 7928) 228 | —45 | —66 

10 | 242310 |1/4410|077712| 223 | —36 | 64  COOHOCTh kaTanusaTopa WSs 

aa NiS— AlzOs no3Bousert ocymlectt 


JIATb PeaKIHIO H3OMepHsallMH C XOPOWIMMH BbIXOJaMH pH Gowvee Bb 
COKHX TemnepaTypax. IloBbmeHHe TemMnepaTypbl peakuuH oT 385 no 45( 
MPH MpOunHX PaBHbIX YCOBHAX (ONbITH] 6 H 9) MpHBenO K YBeHUCHHIO BE 
xOJja H30MapapHHOB NouTH B 2 pasa (puc. 2), a CoLepxKaHHe MpOAyKTOB Kp 
KHHTa B 3aMeTHOH CTeNeHM MOBbICHJIOCb TOJbKO NpH TemnepatTypax Bbllue 430 
OHako Mp paBHbIX BbIXOJaX H30NapacdMHOB COepxXaHHA MpOMYKTOB Kp 
KHHra ObWIH 3HaYHTeJIbHO HW2Ke, eM B cayuae WSo. 
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Ha KkaTasusarope WS,+ asiomocusnKaT mp 383°, o6bemuHoli CKOpocTH 
a/s ac M MOJIAPHOM OTHOIIeHHH BoJOpoa K Napaduvam 8,4 Opwio BHIZeeHO 
Mico 8,7% usonapadpuHos, a cOsepyKaHve NpPOAYKTOB KpeKnHra cocTaBAAAO 
rp: Takum 06pa30M, STOT KaTa/IM3aTOp MpOABH BecbMa ca6y10 M30Mepu- 
ILO AKTHBHOCTb MPH 3HaYHTEJIbHOM IipeoO/aaHHW peakIHH KpeKHHTa. 

}Usomepusauna Ha pa3sHuHbIx cyIbpUTHbIX KaTaJIM3aTOpax MPpOHCXOZHT Cc 
}(a30BaHHeM H30MePOB C OAMHAKOBOM CTEMeHbIO PasBeTBJIeCHHOCTH, TO MOXKHO 
0 BuAeTb MO Mpegxemam 3acTHIBaHHA H30MepoB. Vsonapaduubi onpiros | u 


46. % % Cec. 
x 00 Npodykiner kpekuved 
Mp Tou iY AIT bt Cemediin, — SES Fee ees 
HDPeKUHEY rs 
fo a: | ‘ patie 
a S 
H- napacpurs! S 60 4-napagpurs 
| eS 
40 : S 
x— SI x 
7 > < SS . 
D2 Asonapaurb! BS em TET 
|! S 
RS a Asonapagpunss 
45 86 ’ 156 22 0 
Mon. amnou. H,:napadbunes 35 400 452 450°C 


«c. 1. Buananne mMoaspHoro orTHoweHia Puc. 2. Bauanwe TemmepaTypbl peakuun na 
iwopoya K NapadHvaM Ha COcTaB MpOAyYKTOB COCTaB MpoAyKTOB H3OMepH3allHH B MpucyTCTBHH 
_ M30MepH3aluHH B MpHcytcTBuH WSe WS2—NiS—AI203 


NOJIYYeHHbIe MPH Pa3HbIX MOJIAPHbIX OTHOWICHHAX BORMOpORa K Napadunam, 
WIM pa30rHaHbl Ha KOJIOHHE S9tppeKTHBHOCTHI 25 T. T. Ha PAN Y3KUX PpakuwH, 
TOpble OblWwIH OXapaKTepH30BaHbI NO HHpakpacHbIM cnekTpaM (Tabs. 3). 


Ta6aunua 3 


@Mu3uKO-XHMHYeCKHE CBOHCTBA Y3KUX PpakUH, BbIJeeHHbIX 
H3 CMecel H30MapaHHOB onbITOB 1 u 4 


JlaHuple W.-K.-cneKTpoB * 
uf = 
Geaua’G ibe ay ae on uneno CH,- | wHcso CH,- 
7 MM pT. CT, rpynn rpynn B 60- 
KOBOH Wenu 
H3o0napadunpl onpita 4 
1147—126 1, 4420 0, 7845 2412 9 2, 
129—134 1,4405 | 0,7833 216 Hl il 
139—144 1 ,4427 0, 7860 224 9,5 2 
144—147 1,4418 0, 7858 226 des) 4 
143—150 1, 4435 0, 7887 38 14 1 
H3o0napadunpl onpita 4 
134—135 1, 4408 0, 7833 207 42 4 
138—143 1, 4405 0, 7860 222 12 1 
143—147 1,4430 | 0,7860 238 AD, 155; 
147—150 1, 4458 0,7913 BD iD 4 
450—155 1, 4460 0, 7923 ell 13 1 


* ViccmeqoBpaHua moO HHdpakpacHbIM CHeKTPpaM MpOBOANAHCh corvac- 
‘HO OMHCaHHOomy meToy (*). 


M3 Ta6n. 3 BUHO, YTO H30MepH3allHA Ha CYb*HAHbIX KaTaJIH3aTopax HeT 
OOpa30BaHHeM MOHO- HM JMUMeTHJI3AMeWICHHbIX H30MePOB, MPpHYeM B YCJIOBHS 
TOPMOXKeEHHA PeaKIHH H3OMePpH3allH MO], BJIMAHHEM BbICOKHX MOJIAPHbIX OTH 
WeHHH BOLOpoya K Mapadunam (onbit 4) usqeT OOpas0BaHnHe, TIaBHbIM 0Opa30o'}) 
MOHOMETHJI3AMeLICHHbIX H30MEPOB. 


MuctutytT HecsbtexHMuueckoro CHHTe3a Tloctynuao 
Axkayemun HayK CCCP 1 VII 1959 


WMTHPOBAHHAA JIMTEPATYPA 


1 Aura. mat. 634602 (1950); Chem. Abstr., 44, 6615. Am. nat. 2468746 (1949), Cher 
Abstr., 48, 5147. 2? A. A. Ilerpos, C. P.Ceprueuxko, A. Jl. Wenunaunn fh 
M. II. Tetepuua, Hes. AH CCCP, OXH; 1958>-Ne 5,7 575: 5 F. Brei uve 
H. J. Waterman, A. B. R. Weber, J. Inst. Petrol, 43, 297 (1957). 4M. Pie 
Zs. Electrochem., 35,291 (1949); M. Pier, Brenstoff. Chem., 32, 129 (1951).5°B. A. 3a xi 
peHkKo, XuMHA MH TexHON. TonmMB Hu Macen, Ne 6, 64 (1958) * JlatcK. nar. 822¢ 
(1956); Chem. Abstr., 51, 10044. 710. Tl. Eropos, A. A. Hetpos, )Kypu. ana 
xuM., 11, B. 4, 483 (1956). 
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Jlokuxayn Akagemun nayr CCCP 
1959. Tom 127, N 6 


PH3BHYECKAA XHMHA 


A. C. BOBOBMY u B. B. MEPEKAJIMH 


HCCJIEROBAHWE CTPOEHHS HEKOTOPbIX MPOH3BOJHbIX 
ITMJIEHA H CTHPOJIA METOAJOM KOMBHHALILMOHHOLTO 
- PACCESAHHS CBETA 


(IIpedcmaeaexo axademuxom A. H. Tepenunvim 23 IV 1959) 


Crpoenne HenpeeabHbIX HHTPOCOCXHHEHHM, ABJIAIOULMUXCA THNMUYHLIMH Cco- 
WHEHMAMM C AKTHBHbIMH JBOMHbIMH CBS3AMH, ONpeesneTca MPeCHMYLLecTBeH- 
O CONPpsA%xKeHHeEM HHTPOrpynnbl C KpaTHoH cBA3bI0. Tlostomy ecTecTBeHHO BO3- 
WK BOMfoc 00 UX MecTe cpequ APyrux COeAMHEHHH C JBOHHbIMH CBA3AMH, ak- 
MBMPOBaHHbIMH 3JIeEKTPOMUWJIbHbIMA TpynnaMH (HHTPHIbHOH, KapOoHHJIbHON, 
ea: cyb@onoBoh, docouoson). via peenua sToH 3aqaun Hamu 
)bIJI TIPHMeHEH MeTO, H3MepeHHA HHTCHCMBHOCTH JIMHHM B CheKTpax KOMOHHa- 
\HOHHOFO pacCeAHHA, CHCTEMATHYeCCKM He NPHBMeKAaBWINHCA WIA CpaBHHUTeJIb- 
10H OWeHKH COCTOAHHA JBOHHbIX CBA3CH, CONPAXCHHbIX C Ha3BaHHbIMH 3aMe- 
sTHTeAMH. IIpH STOM. MHOrHe M3 MPOM3BOAHbIX ITHJeHA HW CTHpOMa HAMM UCccue- 
JORAaHbI BhepBble. CBeeHHA O MeETOAMKe H3MepeHHH coflep2xatca B (). 

_ VUispecrHo, uTO HHTeCHCHBHOCTb JIMHHH KOMOMHALMOHHOTO pacceAHHA Heno- 
pecTBeHHO XapaKTePpH3YeT COCTOAHHE SJICKTPOHHOTO OOsaka XHMHYECKOH CBA- 
vw. CilelopaTesibHO, HHTCHCHBHOCTb JIMHHH KoOvleOaHHH JBOHHOH CBA3H HU 6eH- 
OJIbHOrO KOJIbIa HAXOJUTCA B TCCHOH 34BHCHMOCTH OT NPHpObl 3aMellaroulux 
IPPyNM, WWIMHbI COMps2x*KeHHOM Wenw M MpOcTpaHCTBeHHOrO CTPOeHHA MOWeKyuI *, 
joTpaxkaavA UX YYaCTHEe B T-3JIEKTPOHHOM B3aHMOJeCHCTBUH. 

_ Baoan. | wu 2 npupezeub! yactoTbl koeOaHui B CM~! Hu (B CKOOKax) B MpoH3- 
BOJIbHOH CMHOM WIKasie HHTCHCHBHOCTb KoeOaHH ABOHHOH CBA3H HU OeH3OJIb- 
Horo Koublla. 

Kak BHJHO 43 JaHHbIx TaOul. 1, KoaddulNeHT HHTeHCHBHOCTH Jc=c JIMHHHM KO- 
eOaHvA M30JIMPOBaHHOW JBOHHOW cBA3H HMeeT XapakTepUuCcTHYeCKoe 3HAYeHHe 
0,023 B coequHeHuH (1). BBeqenue HUTporpynnbl B CONpsAxeHHOe NOvIOmKeHHe 
OKa3bIBaeT Ha J[BOMHYIO CBA3b CYILeECTBEHHOe BJIMAHHE, BbIparKalolleeca B Pes- 
KOM (lpHOM3HTeIbHO BOCbMHKPaTHOM) YCHJIeHHH KoseOaTeIbHOH JIMHHM STO 
cpa3Hv B (11). SacayxuBaeT Tak2%Ke BHHMAHHA CHJIbHOe AKTHBUPytiollee BIMAHHE 
TpolHol cBa3u B (III, IV). Tlocnequuit cbaxT HeoHOKpaTHO OTMeYaJICA M Apy- 
THMH aBTOpaM4. 

ConpsxeHue cBa3ei C=C u C=O takxe mpHBoguT K yBemMueHHIO Ko3sppu- 
wueuta /c=c; HalexkHo AudpdepeHunpoBaTb powb aTtoMa H uw yHKUMOHAIbHbIX 
rpyun CH; u OC,H; B npexenax TOUHOCTH U3MepeHHH NoKa He MpelcTaBsercs 
BO3MOXKHBIM **, 

CopepmieHHO HeoxKUJaHHO OKasaso0cb, YTO KOS@PUIMeHTLI WYHTCHCHMBHOCTH 
Icac B BUHMICyIbtoHe (IV) u BuHUAdochoHe (X) 3aMeTHO HMxXKe, 4eM B osedu- 
He C H30JIMPpOBaHHOH JBOHHOH cBa3bl0 (1). Hackoulbko HaM H3BeCTHO, B JIHTepa- 
Type OTCyTCTBYIOT cBeqeHHA 06 aHaNOrMUHBIx HaOwoxeHuax. HusKue Haye 
Hua KoSpuuneHTOB Jc—c B (IV) u (X) ocTatoTca HENOHATHBIMH HW C XHMHYECKOH 
Touku 3penus. JlelicrBuTembHO, cybPoHoBaA rpynna, cofepxallan [Bark Nb! 


* Dror cyUleCTBeHHEIii BOMpoc B JaHHOM COOOULeHHH He 3aTparuBaerca. 
** TouHble H3MepeHHA B CIeKTpaX STHX COCAMHEHUM, PACTBOPeHHbIX B alleTOHe, 3aTpyAHeHbI 
WACTHUHBIM HaJlOXKeHHeM JIMHHH KoNeOaHua cBasel C=O. 
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MOJIOXKHTCJIbHO 3apsXKECHHBIN ATOM CePbI, OKA3bIBACT 3HAYHTCJIbHOe aektpodum 
Hoe BO3elicTBHe Ha CBASAaHHbIeC He MeTHJICHOBbIe TpyNMbl MH aPpOMATHYCCK 

Apa B MeTHIeHCybPoHax H aPOMATHYECKHX CyJIbPOHMPOU3BOMHbIX (3): MeHE 
BHIPaKeHO aHaOrHuHoe BAMAHUe ocPoHoBoro ocraTKa (*). Kpome Toro, c¢ 
equnenua (IX) u (X), Kak M BCe ApyrMe coeMHeHUA C AKTHBHbIMM JBOHMHBIM, 
CBA3AMH, PearHpyloT C BellecTBaMH C NOABMKHbIMA aTOMAaMH BOJOpOa B M 
THJICHOBBIX H MCTHJIbHBIX rpynmax (4°). Hy2kHo, OMHAaKO, HMeTb B BUY, 4TO HA 
TCHCHBHOCTb JIMHUM KOMOMHAIMOHHOrO paccetHHA BCerfa OTParkaeT CTATHYE 
CKUH atpPpekT CONPAKeHHA, TOrMa KaK B PpeakUHAX HykseopusIbHOTO mpHucoesqu 
HeHU, BEPOATHO, NPOABIAeTCA WHHAMMYeCKHH appexr. 


Tao6nuna 1 


Kosme6anue 


Kome6aHue CBaA3H || 
cBa3su C=C 


CoequHenue C= 


Coeazunenue 


I CHy = CH — CH (CHs)2 1660 (0,023) || VIII CH2 = CH — Si(C:Hs)s | 1590 (0,023) 
II CH (CHe)sCH =CH—NO, | 1650 (0,187) ac 
HE CH, =CH—C=C—CH,*) 1590 (0,11) || IX CHe = CH —SC_—CHs] 1595 (0,020, 
iV Ce, 2 Ch Caan 1590 (0,044) O 

2 x) (CH, CH =P © 1595 (0,045) 
7 = ace 
VieCH = CH ac 1610 (0,040) \\(OCeHs)e 


XI CH, = CH — CH,—NO, 
XII CHz = CH — CH,0H 
XIII CHe = CH — CHCl 
XIV CHe = CH — CHeBr 


1640 (0,023) 
1630 (0,022) 
1620 (0,030) 
1620 (0,057) 


4600 (0,036) 


1605(0,030) } 


‘ Uactota kome6aHua TpoitHow cpa3H C==C pasna 2235 cm}; /c=c = 0,15. 
** Uactota kKose6aHua TpotHol cpa3su C==N pasua 2220 cm}; /c=Nn = 0,075. 
enmuneHun CHgCN ananornunble BeEMUHHbI paBHbl COOTBeETCTBeEHHO 2250 cm! y 0,026. 


B ‘cos 


B HHTpocoeqMHeHUAX C ABOHHOH CBA3bIO MH HUTporpymnol, paseseHHbIMH 
MeTHJICHOBOH rpymnok, cnelluduyecKkHe CBOHCTBa COMPsAXKeHHbIX HUTpooedu- 
HOB ucyesaioT. Tak, B HuTpoasmmune (XI) koadpuunent wHTeHcHBHOCcTH Jc=c 
coBMayaeT B TOUHOCTH C STOH BeJIMUMHOH B cneKTpax (I), (VIII) uw (XII). No-su- 
MMMOMY, B HUTpoaMe (XI) MeTHIeHOBad rpynna c1yKUT HaL@OKHBIM «<Oapbe- 
POM», IIPeNATCTBYIOWLMM B3aHMHOMY BJIMAHHIO HHTPOrpynnbl HM ABOHHOM CBAB3H. 
MuTepecuo, 4TO YacTOTH! KONeOaHHA B CMeKTpax coequHenui (I, VIII, XI 
u XII) np 9TOM BapbupyioT CyWecTBeHHbIM OOpa3om. 

OcoOHAKOM CTOAT XJOp- H Opomanmumbt (XIII un XIV). B stux coequHeHuax, 
B OTIMUMe OT HuTpoamusa (XI) uw annunoBoro cnupta (XII), mMerumeHoBaa 
rpyiila MexK]ly ATOMaMH TaJIOreHOB UM ABOMHOM CBA3bIO yxKe He ABIAeTCA «Oapbe- 
pom», CTaOHJIH3HPYIOWLMM 3HaveHHe Koadduunenta JcHc. 

MoxkuHo ObiuIo Obl LOMycTHTb, YTO B LramoreHammMmax KoeOaHHe BOHOL 
CBA3H MepecTaeT ObITh B JocTaTOUHOM CTeneHH XapaKTePHCTHUeCKHM, BCJIeNCT- 
Bue 4erO B €fO HHTCHCHBHOCTb 3aMeTHBI BKJIa BHOCHTCA JBYXKCHHAMH ATOMOB 
c yuacTHem cpa3su C — rajoreH. OToMy upeqnosox*Kenn0, oHaKO, MpoTHBOpe- 
UHT TOT (PaKT, YTO CTeNeHH KOBaeHTHOCTH cBa3el C — Cl nu C = Br pasuatca 
Bcero JIMUIb MPMOM3HTeNbHO Ha 4%, a HHTCHCHBHOCTH COOTBETCTBYIOIMX JIM- 
HHH — mourn Ha 100%. Bepuee, cneqyer cBasaTb accbexT co cnemndpuKoli aTo- 
MOB rasioreHoB. Hwxe Oyler noKa3aHO, 4TO aHasIOrMUHbIM OOpasom BelleT cea 
aTOM XJIOpa HW B PAY MpPOH3BOMHbIX CTUPOwa. 

To, 4To onpesensaroulaa poulb B YCHJICHHH JMHHM KOoNeOaHuA JBOHHOH CBA3H 
MIPHHAae7KHT HMCHHO aTOMAM TasIOreHOB, BbITeKaeT TakxKe H3 CpaBHeHHA UX 
KOBaJICHTHBIX PaguycoB. Corsacuo Ilonuury (°), KopaneHTHbIe payMycbl 3Ha- 
IHTCIbHO PpacTyT OT xMopa K Opomy u tony. Ec k KauecTBeHHOMy OnHCaHuIO 
B3aMMHOrO BJIMAHMA JBOHHOM CBA3H C ATOMAMH YrajlOreHOB NOMOTH Cc TOUKH 
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[HA KBAHTOBOMeXaHHYeCKOH MOJeM «IOTEHUMAJIbHOFO ALHKa», TO yBeM4e- 

KOBaJICHTHOTO PajlMyca Opoma B MOveKye OpoMUCTOrO amWIMa JOKHO 
HPBETCTBOBATh OOlilee yWIMHeHHE «ALUKA», BeKYUIee 3a Cobol upesBbluaHHo 
ysOe ycHJIeHHe MH KOMOMHalMOHHOrO pacceauus (7). B To Ke BpeMA HyX- 
@PAMCTHTL, YTO MOJCIb KNOTCHIMAIbHOTO ALLMKa» NO3BOAeT He Gosee, YeM 
|EbIBaTb siBeHHe. IIpu sToM ocTaeTcH OTKPHITBIM BOMPOC, YeM BbIsBaHa cHe- 
AfuKa MoBeeHuA aTOMOB ramoreHoB. MckaTb orBeTa Ha STOT BOMpoOc, OUeBHI- 


|| IPpaBHJIbHO B CTPOeHHH IJIEKT POHHBIX oOo0ueK PacCMaTPHBaeMBIX ATOMOB. 
Ta6Omuna 2 
Coefunenue eeoanne re ae. 
HOrO KOJIbILa 
Ss zm f a 
POCO CH SCH, 1640 (0,42) 1610 (0,30) 
aX : 
Il Cas, SCH = CH "NO, 1630 (4,3) 1600 (2,4) 
Ill < > CH=CH-sO,-0CH, 1610 (1,3) * 
aS ii 1620 (3,3) 1590 (0,8) 
te wa = G 
ann ae HAE Gem 1580 (3,5) * 
psx O 
Mem SS tk a 
VI Nee SNER LAA ASAGR 1620 (2,0) 1580 (1,0 
| Mie ics ac eG, 
| ey concaees \y 1615 (2,6) * 
VIII <__ CH =CH—C=N 1610 (2,0) * 
Ve ee Ya 
Os I Da a 1620 (1,0) 4570 (0,7) 
Onin 
SPY A siete 1600 (4,0—1,5) * 
OH 


a 


* JimHuu koneOanua cpa3H C—C uw 6eH380bHOrO KOJbILa MIOXO HIM COBCeM He pas- 
marorca. Jlaerci HX CYMMapHasa MHTCHCHBHOCTD. 


PesyIbTaTbl H3MepeHHA B CieKTPaX MPOM3BOMHbIX CTHPOua (TAO. 2), B OO- 
2M, HAXOJATCA B COOTBETCTBHH C OX%KHAaeMbIM PAXOM, OCHOBAHHBIM Ha XHMHUYe- 
“UX CBOHCTBaX STHX coesqHHeHuH. HanOombuiemMy BAMAHHIO JBOHHaA CBA3b 
= C mo-npexHemy MoJBepxKeHa CO CTOPOHHI HemocpeACTBeEHHO K 9THM aTOMaM 
YACOeMMHEHHOH HUTporpynuyl. 

3HauHTeIbHOH HHTCHCHBHOCTbIO OTMMYAaeTCH TaKKe JIMHHA KONeOaHHA DBOH- 
ii CBA3H B CieKTpe cybtboHXopnpousBogHoro (IV). ConocrapmeHue nociel- 
TO COC#(MHEHHA C CYb(POHMeTOKCHIpON3BOAHHIM (III) 4, cruposom (1) no_TBep- 
jaeT Halle mpenosorx*Kenue O cneluPuyeckolt pomH atoma C]. Conpsxenne co 
a3bi0 C = O B JaHHOM psy coeMHeHHH OKa3bIBaeTCA 3aMeTHO 9c:pPeKTHB- 
€, eM B paHee PpaCCMOTPeHHbIX IPOH3BOAHIX 2THIeHAa. IIpu 9TOM HamMuHeE 
(MHOPPYMMbl HECKOJIbKO OcuaGAeT aiipext. Coesunenue c doctpoHoBok rpyn- 
ft (X) mo-mpexkHemy 3aHMMaeT ocoOoe MeCcTO; IpaBya, B AaHHOM cylyyae Ha- 
awe STO rpynubl He CHWKaeT KoappuuveHT /cc B CPaBHeHHH C ero 3sHaue- 


eM B cueKTpe crupoua (1). 
Tocrymu.10 
2 IV 1959 
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PH3HYECKAA XHME 


B. H. FOJIbAAHCKHH 


TEMMEPATYPHASA 3ABHCHMOCTb CKOPOCTH IIPOMECCOB 
fHMA OBPATHOH CNOHTAHHOM MPEAMCCOWUMAWHH 3 


(ITpedcmaeaexno axademuxom B.LH. Koxdpamoeeoim 11 1V 1959) 


[Ip aHaHv3e BO3MOXHOM POJIM KBaHTOBbIX 3eKTOB B KHHeTHKe XMM} 
CKHX peak OCHOBHOe BHHMaHHe Yale BCero yAeIAeTCA TYHHEJIbHbIM ef 
XOJlaM CKBO3b €KTHBAaLMOHHble Capbepp! (cM., Hampumep, (!,7)). Mexay Tem, 6+ 
YCJIOBHbIM HHTepec MpeAcTaBAeT Tak>%Ke PaCCMOTPeHHE KBaHTOBbIX 9@PeKT 
B Oe3sOapbepHbIX Mepexodax, CBA3AHHbIX C BO3OYKAeCHHEM JHCKPeTHBIX JHEP! 
TuyecKHxX ypoBHel. []pumMepoM TakuxX NepexoOB ABJAIOTCA POTOXHMHYECK 
mpolleccbl CNOHTaHHOH npeduccolMaluu Tuna 


A+B (i) 
(1) Ay + AB—> ap” AB eee ae 
C+D (IV) 


HJJUOCTpupyembse puc. | (Ha KOTOPOM WIA HaraisyHocTH mOoKa3aHO OOJIbIL 
E,— nopsqkxa D, tora Kak cnelnduka paccmaTpHBaemoro cly¥aAd mpos 
JIAeTCA OCOOeHHO APKO PH AocTaTouHO MasbIx E, — nopsaKa RT). 
TlogqoOuble mpolleccbl AocTaTOuHO WWHpOKO pacnpocTpaHeHbl; HanpHMep, 
THY CNOHTAHHOH NpeAHCcoWMAalHU HAYT PoTOMM3bI AHMIMHA, MHOFHX aKHd 
JIOreHHOB, alberuvOB, KETOHOB, CnupToB. M3BecTrHbl H TaKHe MPHMePHI, KO! 


A+ 
BO3MOX%KHO HECKOJIbKO HalpaBseHHH noxoOHoro dotonusa ( es 
Cr+ 


B IIpHBeeHHOM cxeMe), Hanmpumep 


R + CH,CO 
hy + RCH,CO —> RCH,CO* 


RCH; + CO 


AcHO, 4TO Yepes MpoMerKyTOUHOe BO3Oy7KLeHHOe cocrosHue AB* wot! 
HATH BCe Npoleccbl BsauMHoro MpeBpaienusa (1), (11), (IIT) u (IV) — xax 
paTHad CNOHTaHHaA mmpequccolMalusA (Mmpolecc c UciyckaHNeM cBeTa c ope 
J€HHOK IMHO BONHBI), TAK HM PaSHble BaPHAHTbI PEKOMOUHALNH PaUKasoB F 
MOHOB (B MocwleqHeM Cly4ae MbI H€ YUHTbIBACM KYJIOHOBCKOFO B3aHMOnelicTB! 
T. €, PACCMATPHBaeM He YHCTO HOHHYIO, HO HOHHO-pajuKaJIbHY10 HIM aeKTp 
HO-PpafMKaJIbHy!O PeKOMOHHAILHIO). 

AcHO, TO Ka>KJOMY HalpaBJeHHIO CNOHTAHHOM mpexuccouMalyy, nocKo. 
Ky OHA IIPOHCXOAHT Yepes OMpefeeHHOe NpoMexyTOUKOe BO3by2KJeHI 
COCTOAHHE, OTBeYaeT OMpeeIeHHad KMHETHYeCKad SHEPrHA MpPOMyKTOB pe 
WMH. SICHO TakxKe, YTO MPH CTOAKHOBCHHM MpOLyKTOB peakunu (HanpuM 
A+ B), o6magaiomux Takoi coorBercrByloulelt aHHOMy YPOBHIO BO360yxK 
Hua AB* kuHeTHYeCKOl SHepruel, MOryT peasMs0BaTbCA mO6bIE npowec 
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ma OOpaTHoH cioHTaHHOH npewNccowMalluu — Kak Npoleccbl c AcMyCkaHHeM 

Ta C ONpeeueHHOH JIMHOM BOJIHbI, TAK W Apyruve, uAyuMe Yepes TO %*e Npo- 
*KYTOUHOe COCTOAHHe. 

BsaHMHoe BO3MYIILalollee JeHCTBHE NOTeCHWMAJbHbIX KPHBbIX NPHTAKeHHA UH 
‘TaJIKHBaHHA MPpHBOJUT K TOMY, YTO BMeCTO TOUKH NepeceyeHHA 3THX KPHBbIX 
b3SHUKaeT NPeMCCOMMalHOHHAA Web atpdeKTBHOH HIMp HHO Y, 3a TpuxXOBaH- 
AS Ha puc. 1, 3aBHCHMOCTh BEPOATHOCTH CNOHTAHHOH mpeuccomMallMH (paB- 
Kak H OOpaTHbIX eli mpoltec- 
)B) OT SHEPrHH CHCTeMbI B 

ejeiax NpeUccolnallNuoOHHoH 
fe TIpHOJIM2KeHHO OM CbI- 
€TCA U3BeCTHOH (dopmyvioi 
aHjay — 3uHepa. Koub cKo- 
Wo, omnaxo, [T<kT, MOxKHO 

POCTO MOJIOMKUTh, YTO 3TA Be- 
OATHOCTb MOCTOAHHA B Mpese- 
ax BceH UWleJIM H paBHa HyJII0 
aee mpeyeiamu. 

Kak H3BeCTHO, BDe€MA 2%KH3- 
NH BosOyXKNeHHOrO mpeucco- 
WallMOHHOrO COCTOAHHA JIexXUT 
B Tipeyleswax MexK]y BpallaTeJib- 
mim (10-"% cex.) Hu Kome6a- 
fenbubmm (107 cex.) mepuoya- 
uM, uTo orseyaeT 101% <T< 
10-14 spr. Ilpu nepeceyenun 
<PHBBbIX, OTHOCAMMXCA K CO- 
CTOAHUAM C Pa3JIMUHbIMH 3Ha- 
mMeHUAMH pe3y I bTupyrollero 
cmvHa, ssPekTHBHaA WHpHHa Puce. 4 


mienmH T elle MeHbINe H ccC- 


cTapiseT 10-*°—10°’ spr. Takum o6pa3om, ycnopue [—<zkT He TOMbKO NOUTH 
Bcera BbINOJIHAeTCAH JI KOMHATHOH UJIN Ooulee BbICOKOM TeMNepaTYPbI, HO 
3auacTylo ClpaBeJIHBO HW JIA Tropa3sqo Oomee HU3KHX TemnepatyPp. 

_ Wrax, OyfeM cuntaTb, 4TO B npefetax npexNccolWMalHOHHOH Wein ceyeHne 
mo6oro i-ro Npollecca, WAyulero uepes Bos6y2keHHOe cocTosHHe AB", nocTosAH- 


HOW paBHO go, = Sor , rae T;—napiwnasbuad WApHHa OTHOCHTeJIbHO WaH- 


SLE LIEN NLL NEEL SELL ENEEL LNCS 


HOrO Mpollecca, og— reoMeTPHYecKoe CeueHHe B3aHMOJCHCTBUA. 
TemnepaTypHad 3aBHCHMOCTb KOHCTaHTbI CKOPOCTH TaKHX MpoleccoB ompe- 
JeACTCH BUOM «IpeAHCCOMMALHOHHOTO pe3s0HaHca» UM XapakTepom pacnpesee- 
HHA B3aMMOJeHCTBYIONUX “YaCTHIL MO 9HEPrHAM. 
IIpu MakcBeJJIOBCKOM pacripexevleHHH pearupylOWlMX YaCTHI NO CKOPOCTAM 
MX OTHOCHTeIbHOFO JBHKEHHA KOHCTaHTa cKopocrH mpouecca A + B>AB*=> 
—-C + D nosyuaetca B pesyJIbTaTe HHTerpHpoOBaHHA: 


(1D pees a 2 Te . Pp Ep—E/eL 
ZB oa (xkT)*/e V = | 99 Ee dE, (1) 


rye E —9sHeprun oTHocnTebHOoro ABuxKeHUA A u B; E,—snauenne E, or- 
Beuaiomlee ypopuio AB*; w—npHBeyenHaa macc AB. 


{na nowyyenua ZS B OOtleM Bue HeCOXOAUMO 3HaTb XapakTep 9HEpre- 
TuyecKoH 3aBucuMmocTH 9, Hu I;/[T. B yByx uacTHbIxX cuTydaax 3afaua cymect- 
BeHHO ympomaertca. IIpn ol ,/T = 9; = const (Tt. e. B cuyyae OecKOnedHO 


WMpOKOH yes) 
Loew a= 3; CM?/CeK, (2) 
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uro BI/I; pa3 Menbule OObIHOM KOHCTAHTbI ABOMHBIX COYAapeHHH, He TpedyK 
WMX 9HeprHu akTHBalHH. Y 4 

B HawOoulee cyjecTBeHHOM H CBOeOOpasHOM CJlyyae y3KOu (10 cCpaBHeHul 
c kT) menu (1) c xopoumm npHOsMxKeHHeM CBORHTCH K 


2 am 
288 = (se V2 ed Bye. (2 


OuepuyHo, YTO HasIM¥UHe OCTaTOYHO y3koK pe AUCCOUM all HOHHOH ULevE 
TIPHBOAWT K BeCbMa crelupHyecKOMy XapakTepy TeMIepaTypHOH 3aBHCHMO 
CTH CKOpOcTH Npouecca THM 

Ore gras oOpaTHoii CnoHTaHHoi mmpe 
juccouuanwu — CKOpOocT! 
! OKa3bIBaeTCH MaKCHMAaJIbHO! 
=f mpH Temnepatype Tm= 
| 2 0 


WM HOPMaJIbHbIM (0 


| | =3F 

5 OXKUTE JIbHbI) TeMMepaTyp: 
2 HB KOIppuNNeHT HadsO 
= yaeTca JHUIb B O6NAaCTE 
T<Tm (puc. 2), B KORG 
1 


“3 poli, TakKHM OOpasoM, BBL 

L 1 (hay " i : a 

L Agee AN GL 7h ee HOJIHAeTCA 3akKOH Appenny 
ere E,/aT ca 


IIpH O6oee BbICOKHX 
Puc. 2 Temleparypax (T > Tm 
VMe€€T MECTO OTPHILaTe Jb HEIL 
TeMIlepaTYpHbIM KOSPPHUHEHT, H CKOPOCTb peakIHH YOuIBaeT C POCTOM TeMMe: 
paTypbl, B Mpexene Oombumx T Kxax Zkn~ T-/. 
MakcHMa.1bHoe 3Ha4UeHHe KOHCTAHTbI CKOPOCTH peakILHu 
2 kT py de 


CD 18 eS 
(ZB) in == V a o;le I ; (4 
e'/: 


0 ts ° 
x 7, 6? = pe’ pas MeHbUe OObINHOM KOHCTAHTI ABOHHBIX CoyAape: 


Z Z 


4UTO B 


HHA, He TpeOyroulMX SHeEprHn akTuBalluH. SICcHO, YTO MpH HaaHUHH B OOpIU- 
HbIX Mpomeccax flake HeOONbIUOH IJHEPrHH AKTHBAaIMH OHU BCera OKa3bIBa: 
f{OTCH MIpH MOCTaTOUNHO HH3KHX TeMMepaTypaX MeHee BePOATHbIMH, 4YeM pac 
CMOTPeHHble BbIMWe Mpoueccbl THNa OOpaTHOH MmpemuccomMalnn. 

C mpomeccamu Tuma OOpaTHo cnOHTaHHOM MmpeduccomuwalHn MOxeT ObITb 
B 4aCTHOCTH, CBA3aHO HaJIMUHe CBEYCHHA, COMPOBORKAaloulero HpOTeKaHHe MHO: 
TMX XHMHYeCKHX peakiuli (CM., HampuMep, (°)), B TOM 4HCIe HM pH HH3KHX TeM 
mepatypax. C To TOUKH 3peHUA MpelcTaBAAeT CYULeCTBeHHbIL HHTepec UCcue 
WOBaHHe CHEKTPa TaKOFO CBCYCHHA JIA BbIACHEHHA TOPO, ABJIACTCA JIM OHO JHU! 
CIOUIHBIM (PCKOMOHHAIMOHHBIM) WIM COMePpXKHT AMCKpeTHble AMHUN (NMOMOCBI) 

Kpome Toro, ObluI0 Obl HHTepeCHO HcCeOBaTb 3aBHCHMOCTb BbIXOJla TaKOre 
CBeYeHHA OT SHEP OoMOapAMPYIOUMX HOHOB WIM 3JICEKTPOHOB, HaunHas Cc Ten 
JOBOH O6acTH. 

Aprop Bbipaxkaet OnarogapHoctb H. Jl. Coxonosy u E. E. Huxutuny 3a 06 
cy*kKeHve 3ToH padornt. 


@MusuyeckHit HHcTHTyT uM. A. H. Jle6exesa Tlocrynuso 
Akayemuu Hayk CCCP 23 III 1959 
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(1988) Kapnyxun, B. A. Waamuutrox, H.M. SmMaunyoab, JAH, 124, Ne. 
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PHSHYECKAH XHMHA 


A. H. }PEMHH wu Fl. ®. HOXHII 


INMPHHA 3OHbI XHMHYECKOU PEAKIMM JETOHAILMOHHOU 
BOJIHb! TPOTHJIA 


(IT pedemasaexo adkademuxom B. H. KoxOpamveeeim 7 IV 1959) 


B o6ijenpuHATOH KapTuHe CTPyKTYPbI YCTOHUMBOH MIOCKOM JeTOHalLMOHHOK 
WOJIHbI (1. B.), KOTOPad BnepBble Oblia mpedvioweHa SembyoBnyem (1), mpesno- 
KaraeTCA, UTO BOJIHa COCTOHT H3 yapHoro PpouTa, 3a KOTOPHIM culekyeT 30HA 
MMMYeCKOH peakIHH, 3aKaHuHBalolllaca B msocKocrH Uenmena — )Kyre 
uc. 1).B Hactrosameh pa6ore mpuBoyatca 
PeIBapuTeJIbHbIe Pe3YJIbTaTbl IKCHepHMeH- 
‘aJIbHOrO H3MepeHUA WIMPHHbI G 30HbI XHMHYE- 
|KO peak J. B. TPOTHJIa pa3sJIHYHOH Ha- 
}iaibuow rsoTHocTH. Meroq, u3smMepeHua 
MAHAJIOrHYeH MeTOLY, U3JIOKeHHOMY B pabo- 
ire (7). Ilpoduab yqapHol BOHbI B MeTaJue 
lopelesaerca W3MepeHHeM MepBOHauaJIbHOH 
EKOPOCTH JBYWOKeHHA CBOOOAHOH MOBepXHO- 
TH W MeTaJJIM4ecKHX WaCTHHOK pa3JIHuHOH 
TomuHHbl /. ([Ipenmomaraetca, uTO yylapHax 
ajuaOaTa MeTaJlJia W3BeCTHAa.) 

Kak Opiuio ycraHopseHo (3,4) W=2U 
(Um— MaccoBaa ckopocTb B MetTawJe). H3- 
MepeHve W mpoBoyuuiocb pH NOMOMH 3VieK- wn, 

TPOKOHTAKTHBIX J[aTUHKOB, CHTHaJbl OT nee 1. popu qaprenua B  T10- 
KCH J€TOHAMWWMOHHOUN BOVJIHe. B.B. — 

KOTOPBIX QHKCHPOBaJIHCh OCIHIOTPaOM —y3npyatToe BemlecTBO; 11.B. — T1po- 

OK-15M. PesyapraTbl mpescTaBleHbl 8B xyxT B3ppiBa. 1 — naocKoctb Uen- 

7ra61. | u Ha puc. 2. B pa6ore ucnomb30- Mena — Kyre; 2— ypapuplii pout 

BaJICA TPOTHJI, Pa3MOJIOTbIM MW MmpocesHHbIli ae 

yepe3 cHTO c 20 oTBepCTHAMH Ha JIHHeMHbIli 

caHTHMeTp. Pa3Mepbl 3apsa OB: BbICOTa BMeCTe C B3PbIBHOM JIMH30H, (OpMUpyto- 

mei mockHi (pout, 85 MM; AuametTp 40 MM. 

Ha kaxjlol TOMUIMHe MWwIacTHHOK OblIO MpOBeseHO B CpeqHem no 5—10 onbl- 
ros. Ha nuacruHkax 3 MM H TOWLE CpeAHAA OTHOCHTeJIbHaA OMIMOKA H3MepeHHA 
1,0—1,5 %, a Ha WacTHHKaX TOJIUHHOH HeECKOJIbKO jJICECATHIX MUJJIHMeTpa 
4,0—5,0%. 

SHasa npodusb yLapHO BOJHbI B MeTaJJIe M CKOpocTb AeToHayHHN D, paccun- 
ThIBAeM 2: 


Sent sae onmma o™s 
Dt Cad (ieee (1) 


i= 


rae De— cpeMHA CKOpPOCTb yapHOH BOJIHbI B MeTaJJIe B OOIaCTH BJIMAHHA 
xumnuka; Ui u C1— MaccoBax CKOPOCTb HW CKOPOCTb 3ByKa B MeTaJJIe Ha Tly- 
6une 6, «=U2/D, rye U,— cpeqHaAA MacCcOBaf CKOPOCTb MeTaJIa B OOacTH 
BIIMAKHA XuMnUKa. De u Ci ompeyersoTCA MO H3BeCTHBIM 3HayeHHaM W u 
yapHol ajuMaOaTe MeTaJuia. 

BeraucsleHue CyMMapHO OWIMOKH JaeT 3Ha¥eHHe ~20—30%. Caenyer cuH- 
TaTb, YTO MOJYYeHHbIe Pe3yJbTATbI BEPHbI C ITOH TOUHOCTHIO. 
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TaOauna 1 
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Hauasibuaa ckopocth W ABHKeHHA CBOOOMHOM NOFCPXHOCTH MeTANUYECKHX MMacTHHOK TOMMHOW | 


oa. 

HO 

on 
ioe) oOnmrNn= 
nes ad SoOte 
eat on onNOoN 
ir eainw staes a e. r 
HROONOOOWR 
RQ2RSNSRSGSsH5e~ 


er Sai Se er eC Cees ou (Cs Raa ACs 


3 
0 
4 
0 
3 
0 
3 
4 
2 
0 
2 


30 
63 
28 | O 
14 
40 
16 
60 
96 
34 
20 


99 35! 
49 
94 


Ca ae ee ee ee ee Cm 


2 
il 


48 | 0 
7 
49 | 0 
69 | 0 
UZA\ES 
60 | 0 
06 | 3 
20 
of 
88 
06 
Ol 


Py Smee Pt Oe. Ee ey SC Poet SRL OB 


1 


84 | 3 
20 
46 | 2 
00 | 4 
1 


58 | 0 
One 
vg | © 
80 | 2 
Tonia 
a 
80 | 0 
00 | 2 
83 | 2 


ne ow le le le Jeg es: let) ce en ee ees: 


1 
Ze 


43 
37 
WB) 2 
0 
30 | 3 
77 


nn OR A le An AD BSN ial cen es 


lo 
4 
4 
2 
il 
3 
1 
2 
4 
2 
2 
4 
3 
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WN, Ce et lee one es, Pie en rn Fens 


a 
o 
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— 
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iu tN NICDN Fe Neg cg 
Ss 
i 
x Sy koh Oe aS ee Re SS 
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3 O S fete eS 
= 
a 
5 In 19 “iD los 1 wos 
= Vet Ag Nee CN fey varay ae) 
- Cie oe ee eh ns 
-) 
Qa 


SHaHne 3aBucumoctu W=f(L 
MO3BOIAe€T KPpOMe Q@ paccuHTaTE|’ 
jlaBieHve P Ww MaccOByIO CKO-} 
poctb U B 30He XHMHYeCKOH pe-| 
aKWMH malate 1. B. OToT pac- 
YeT MIPOBOAUTCA B aKYCTHYCCKOM}: 
npuommKennu (*). 


3necb P--aBlenue; (9 — Ha-| 
YaJibHaA WNOTHOCTh H D— CKO-} 
pocTb yapHou BOHEI (AIA B.B. | 
39Ta CKOPOCTb paBHa CKOpOCTH 
jeronanun). Mxuzexc M_ oruHo- 
cuTca K Metansy. Ucxoqa 3 3a-: 
KOHa COXpaHeHuA HMnysbca HU 
ypaBHeHua (2), MOJyaHM BbIpa-— 
XKeHHe [Ia MaccoBok cKopocTu U: 


YapHasd afuaOata MarHHsaA C 
HauaJIbHOM IIJIOTHOCTbIO pomg = 
= 1,72 r/cm® umMeeT BHU: 


Dag = (4,78 + 1,16Umg) KM/ceK 
(4) 


HW CMpaBejliuBa B MHTepBale 1aB- 
meHui ot 60 yo 400 Thc. ato. 
YjlapHaa ayuaOaTa MeqH Cc Ha- 
YaJIbHOH  IMVIOTHOCTbIO = P9Cu = 
== 8,93r/cm? uMeeT BHI: 


Deu=(3,64 + 1,96U cu) KM/ceK 
(5) 
H CipaBeJIH4Ba B HHTepBasie WaB- 
uenu oT 170 yo 520 THIc. atm. 
YuapHaa ayuaOaTa asOMHHHA 
C HavaJIbHOM IMJIOTHOCTbIO ppat = 
= 2,70 r/cm®? saMMcTBOBaHa B 
paOore (5): 


Da, = 5,190 + 


2U ,, + 10,895 


+20,77 Ia 10 555 


i 6) 


Ha ocHoBaHuH 93KcTepHMeH- 
TaJIbHbIX JlaHHbIX, MPHBeJe@HHBIX 
BTaO. 1, OblIM paccyHTaHbl ma- 
pamMeTpbI J. B. B TouKe )Kyre 
CP int Viet, 

TlomyueHHbie pesybTaTbl mpu- 
BeleHbI B Tab. 2, 


Ta6Onauua 2 


D, U, | paw, As 9 D, U, | P-10, 
kM /CekK err Eap TARA (0, MMW vice es KM /ceK| 6ap Metana | a, um 
| 6,81 | 1,77 | 187 ae | 0,13 | 4,45 | 6,48| 1,66] 156 | Al | 0,49 
16,81 | 1,78] 186 | Al | 0,18 | 1730 | 5/99 | 1758 | 123 | Al | 0,21 
6,811 1,74] 183 | Mg | 0,21 | 4:00 | 5,10| 1,30] 64| Mg | 0,32 
| 6’94 | 1.76 | 194 AI | 0,47 || | las 


\/Ipu pacuetTe @ He yUHTbIBaNacb OTPawkeHHaa yJapHaa BoHa. Bauanne 9T0h 

WKEHHOH BOHbI ObIIO HCCeEOBaHO MpHMeHeHHeM JA ONnpeseeHuA a MeTas- 
j| C pa3sHYHOH AHHaMHYecKOH wecTKocTLW. B Ta61. 3 MpHBeyeHb!l aHHble 
| TPOTHa Ha¥anbHOH nMOTHOCTH p,= 1,55 r/cM’. 


’ Ta6auna ds 
| 
| eeD-108, |? M2M10%| a—ax eMMD—PD . 
Metaaa a, MM | chetres: [iene Tg. 2D »% 
| | | | 
Mg 0,24 4,06 4,20 4 4,8 | ard 
Al | 0.18| 1:06 | 1792 | 18,2 | 81/0 
Cu | 0,13] 1,06 | 4,72 | 44,0 | 345,0 


‘B TpeTbemM cTom6ue TaOHUbI NOMellleHa JHHAMHYeCKaA MKECTKOCTb B. B., 
BePTOM — CpeAHAA AMHAMM4eCKad HKECTKOCTh META.11a B OONAaCTH BIIMAHHA 


Puc. 2. 3aBucuMocTb cKopocTH cBOGoAHCH noBepxHoctH W oT 
TOAMIMHDI MeTaqquuecKOH [AacTHHKH JIA TpOTHIa pa3saqH4HOH 
HadaiqbHOH UAoTHOCTH: a—1,55 rjcmM? (MarHHeBBIe NacTHHKH); 
6 —1,55 r/em® (Al); ¢—1,55 r/em? (Cu); 2 —1,0 r/cem*® (Mg); 
8 — 1,30 ricm? (Al); 2c —1,45 r/em® (Al); 3—1,59 r/cm® (Al) 


Vcno1b3ya JlaHHBIe, NIpvBeeCHHble B Ta0.1. $3 MO?KHO TIOCTPOHTb 3aBUCHMOCTL 
pee i( Pom Dm — PcD ). 
41 PoD 


crpanomupya STy 34BHCHMOCTb AO HY1A, NOAYYHM 3HayeHHe dy (0,22 mm) 

yCOBHAX HeBOSMYWIeHHOH ZeToHanMH. Vicnonb3yx nOly4eHHOe TAKUM o6pa- 
a9 —a f 

Soe pe 


M 3HaYeHHEe MOCTpCHM 3aBHCHMOCTb 


sTopas wz0OpaxKena rpaHyecku Ha PHC. 3; 


Ag; 


Pao wwe 4 


< 3s 
x ‘ Q 

Metaaa 2 a 2 a8 2 aq = Ay S 
<4 * a Q 3 if 
ef Q =e [|e = 
ro e oe os og b 
Mg 1,00 | 0,32 | 0,54 1,04 {04 22 Oate 1 OF i2 
Al HEBOR OR21 CORT, 1,87 140 26 0,28 | 0,07 
Al bootie. HOt a OFOd A935 142 23 0,25 | 0,06 
Al (09) te ite te to 1,98 80 | 18,95 2d sen 


Tlomaras, urO 3Ta 3ABMCHMOCTb OCTAeTCA CpPaBeVIMBOH JIA APyrHXx MJIOTHOCTE 
TPOTHJa, MOXKHO OMPeACIHTb Ay MIA TPOTHIa BCeX MIOTHOCTeH. 
Tlonyyenuple aHHbie MpHBexeHb! B Ta. 4 H H306paxKeHb! Ha rpadpHl 
pue. 4. 


a-a' 
GZ M00 a, mm 


mm | 
WF 02 | 
/ = 04 
2orgf 
p 2 03 
fo) 
Se 
OL 8 g2 
00 200 300 400 {0 12 y 16 een? 
Pann Soe A 


PoP 
Puc. 4. 3aBHcCuMOCcTb UWIMPpHHbI 30HbI XHMuH- 
Puc. 3. / — 3aBucHMocTh a— ueCKOH peaKIHH eTOHALHOHHOH BOJIHEI 
PomPm — Po? TpoTHa OT ero HatabHOH MOTHOCTH 
a fe eee 


MOCTB aS S. ( PomDm ao 
u Po 


SHaveHHA BPeMeHH PeakWHH 7 B J. B. BBIUHCJIeEHbI 10 (opMyuie: 


ae , 
Dm ( 


C= 


rye U — cpeqHAd MaccoBad CKOpocTb B XHMMHKe J. B., KOTOPaA BbIUHCJIAeTC 
mo dopmyue (3). 


WucrutytT xumMHueckoH (H3HKH Iloctynusio 
Akayemun HaykK CCCP 31 III 1959 


UMTHMPOBAHHAA JIMNTEPATYPA 


19. B. 3enb xo BH, KOTO, Nevld, 542’ (1940).. 2 R.E. Duiiae. Bao 
ton, J. Chem. Phys., 23, Ne 7 (1956), °J.M. Walsh, R. H. Christian, Phy 
Rev., 97, Ne 6 (1955). ‘JIB. Anmpruynaep, K. K. KpynwnuKkosaA g 
KIT®, 34, w. 4 (1958). § J. M. Walsh, Rice, J. Chem. Phys., 26, Ne 4 (1957). 


4248 


okuann Akagemuu nayrk CCCP 
1959. Tom 127, N 6 


PHUSHYECKAA XHMHA 


B. P. JIMHJE 


ae GERM AJCOPBILHOHHbIX CBOHCTB WINMMHEJIEH CoMn,0,, 
MnCo,0, HW OKHCJIOB Mn,0, HW Co,0, 


(IT pedcmaeazeno axademuxom M. M. y6urnunoim 7 1V 1959) 


Vimeetca 3HauHTeIbHOe UHCO OMHAPHbIX OKHCJIOB Cc oOlel dopmyon 
> Y2O, (rue X nu Y — kaTHOHBI MeTada HJIM MeTaJJIOB), NpHHaqwexaMlux kK 
IekTPpYKTYPHOMY THMY WUINHHeIH, KOTOpHIN NOsBOIAeT B WHPOKHX Tpeyemax 
M3MeHATH UNCIO U BaJeHTHOCTh MeTaJMYeCKHX KaTHOHOB B OKTaIAPHyecKHX 
lhe TeTPasPHueCKHX MeCcTaXx, T. €. 3AMCHATb KATHOHHI OJHOTO MeTaJJIa KATHOHAMH 
lapyroro usu mepepacnpeyeATb MexKAY OOOUMH BUaMH 
iMeCT KATHOHbI OJHOTO MeTaJJIa C pa3HbIMH 3apsja- 
imu (2°), 

Hecmotps Ha Ooubiloe 4HCsIO paboT, MOCBAILEHHbIX 
H3y4eHHIO y WnNHHeNeH 3/IeEKTPHYeCKHX HM MarHHTHbIX 
CBOHCTB (KOTOPbI€ MOXKHO WHPOKO BapbupoBaTb) H UWIH- 
POKOMY 1pakKTHYeCKOMY MpHMeHEHHIO OTIEJIbHbIX COeHHE- 
HHH 9TOrO THIa, B JIMTepaType HMeeTCH OUeHb MaJIO 
JaHHbIX OO aJCOPOMNOHHHIX CBOHCTBaX LWINMHeTeH UM cne- 
wupuke UX KaTawuTHYeckoro JelicTBHA (78), 

Ilembio WaHHOH pa6oTh! ABJIAIOCb OOcsIeqOBAaHHe al- 
COpOMMOHHEIX CBOMCTB OKucCIO0B — Mn3O, u Cos3Q,, a 
TakxKe upsmoli — CoMneO, u o6patHoHw — MnCo20, 
-KOOaJIBTO-MapraHUleBbIxX IIMMHeen. 


Pue. 1. Auelika QA U3MepeHHA 939EKTPONPOBOAHOCTH OOpa3sloB 
aycopOeHTos: / — Su1eKTpON, 3arHyTblit B IpyxXuUHy, 2 — Abioapos- 
CKHH cocyz, 3 — wand, 4 — kKeMMBI WIA NMOWCOeMHEHHA 30H0B 
o6pa3ya, 5 — oOpaseu, 6 — vexou 1A TepMomapbl, 7/—HarpeBaTelb 


|Z 


AJIcopOWHOHHbIe H3MepeHHA MPOBORHJIMCh B CTaTHYeCKOM yCTaHOBKe MpH 
WaBJIEHHAX, He MmpeBblluariouux | MM pr. croj6a. M3mepenua smeKTpH4ecKHXx 
CONPOTHBJIeCHHH OOpa3sloB MPOH3BOAMIHCb B KBapleBOH AueHke (puc. 1) MeTo- 
JOM 30HJOB Ha MOCTOAHHOM TOKe B HHTepBadle Temnepatyp 20° — 600°. Jaa 
9JIEKTPHUeCCKHX WH aNCOPOWMOHHBIX H3MepeHHH, a TakxKe [VIA OMpeesIeHHA Be- 
JIMUHH YjJIeJIbHOH NOBEPXHOCTH NOPOUIKH aCcOpOeHTOB MpeccoBaJHCb B TaGJeTKU 
pa3MepoM 25 x88 mM. B TaOeTKH Ha pacctoxHuH 14 MM pyr oT Apyra Bupec- 
COBbIBaJIHCb 30HJbI U3 MOJIHOMEHOBOH MpPOBOJIOKH MaMeTpoMm O,5 MM. 

BewIMuHHbI yJeJIbHbIX NOBeEPXHOCTeH ajJiCOpOeHTOB OMpeyeAJHCb MO MeTOLY 
BOT u3 paBHOBeCHbIX H30TeEPM COpOWHH KPHMTOHAa MpH TemiepaType X%XHAKOTO 
asota,_(°,*°). 

T]puMeHABLIMeCA B ONbITaX OOPa3Ubl HMeJIH CJIeAVIOWIHe BeJIMYHHbI yeJIb- 
HbIX MOBeEpXHOCTeH: 

OGpaset MngO, CoMn,0, MnCo2O0, CogQOz 
YqembHax nopepxHoctb, M2/r 0,40 120 23,0 i) 
1249 


1) Mn,O, 4 Co;O, roTroBHAHcb pa3/IOxKeCHHeM «XHMH4YCCKH MHCTBIX? a30THO- { 
KUCJIBIX COMM B aTmocepe Bo3lyXa Ip BbICOKHX TeMMepaTypax (11,12); 2) mmH= i 
JIHCb: 
Het MnCo,0, 4 CoMn,O, cHHTesupoBa 
a) Ppa3/IOXKeHHeM A30THOKHCJIbIX COJeH, B3ATBIX B Hale*Kaulux cooTHOmaat 
HUAX, IPH BICOKMX TeMMepaTypax C MOCMeAYIOULMM CieKaHHeM o6pa30BaBLUH X- 


1 


cm Une 


60 


| 50 
40) 


<5 


1 aU JO 40) 30 OO mur. 4 


Puc. 2. Kunerwueckue u30TepMbI xXeMocopOuHH KHCOposa (1—4) H | 
mponusena (5, 6) npu 200°. 1 — Co3O04, 2 — Mn3s04, 3— MnCo20,, | 
4 —CoMn.O4, 5 — MnCo204, 6 — CoMnOa 


CA OKHCJIOB B TEY€HHe HECKOJIBKHX 4YacoB; 6) MpOKaJIHBaHHeM COBMeCTHO OCarxK- 
JeHHbIX THApooKkuceH MapraHwa u KOOasbTa (1%), 

YjeIbHa MOBEPXHOCTh OOpasllOB 3aBHCUT OT TeEMMepaTYPbl MPOKaJIKH OKHC- 
JIOB. 

Tak, Jia wimunesu CoMn,O, ormeyena culefqytolllad 3aBHCHMOCTb yJeJIbHOK 
MNOBEPXHOCTH OT TeMMepaTYypb! MpOKaJIKU: 


Temnepatypa mpokanku, °C 800 1000 1200 
YjlembHaA NOBEPXHOCTH B M2/r 1,20 0,58 O26 


OOpasoBaHHe COOTBETCTBYIOM[€H CTPyKTYPbl KOHTPOJIHPOBasIOCb PpeHTTeHO- 


rpadpuyeckn. Bee BeMunHbI acopOunuu § OTHECeHbI K eMMHHIe MOBepXHOCTH 
BST 33) 


10 2 JO 40 50 60 mun. 


UC. .———— 


Puc. 3. Ilepsuunas (/) u Bropuunas (2 )u30TepMbI xemocop6- 
WHH KHcOposza Ha MnCo2O4 mpu 100° w 3aKoH XemocopOmnH 
Kuclopoza Ha CoMn2QO,4 (8) 4 Ha MnCogO4 (4). 


Cop6uua Kucaopoga. Kunermueckue n30TepMbr X€MOCOpOLLHH 
KUCOpOfa Ha WMHHeIAX WM OKHCax pH 200° mpexcraBuenbi Ha puc. 2. Han- 
OObIIHE BEMUMHI 3amOHeHHA Moyen! AA CosO, (mpuOnusuTenbHO Ha 2 
NOpAAKA BbILe, YM AIA Apyrux agqcopOeuToB). HanGonee cna6pimu cop6wHoH- 
HbIMA CBOHCTBaMH OOJIaqaeT MPAMAA WMH. til 

Xemocop6mHAa KUcOpogqa Ha WinuneTAX HeoOpatuma. Mmeerca sHauntenb- 
Haw YaCTb MPOWHO CBA3aHHOTO KUCJIOpOsa, He yflaiAeMoro NpOAOMKUTebHON 
OTKauKOH pu Temmepatype cop6unu (puc. 3). Jia BLIACHeHUA KHHeETHYeCKOrO 
3aKOHa COpOuMM KHCMOpOta Ha WINMHENAX OblIM CHATHI H30TEPMBI pH Maso 
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PHA WeMca JaBlenud (Ap<0,1 Pyay); HHTepBa BPeMeHH H3MepeHUA CO- 
Aan 3,5 nopagqKa. Kak BugHO M3 puc. 3, copOuua KHCMOpoqa Ha OOpaTHou 
HeIM MOJUHMHsAeTCA OnorapudpmMuyeckamy s3akony (lg 9 —lg t), Ha mpamot 
HeIM — mosymorapudmuyeckomy. 

JIA COPOUNH KHCMOpOa Ha OKUCIaXx Co,O, u Mn,O, Ayuille BEINOJIHAeTCA T10- 
orapudmuyeckuit 3aKoH. Hanuune GusorapucdMuyeckoro 3akOHa CBHeTesb- 
eT 00 SKCNOHCHUMAIbHOM pacnpefeeHHu SHeEpru aKTMBallMH Xxemocop6- 
JIA HeEOAHOPpOAHOH MOBepxXHOcTH MH O PpaBHOMepHOM pacmpeeseHHu JIA 
and mouyorapudmuyeckoro 3aKoua (14). Ha Apyrux wnuHetax (MgCreQO,) 
ee Take HaOJIOalocb HamMuve OusorapH- ee 
H4eCKOrO 3aKOHa Mp XeMO-cOpOuHH KHCJIO- | Ye ake ? 

° 


a (4). 5 as 
CopOuuaA nponunena. Cop6uur & 

MWleHa u3y4amacb Ha BCeX YeTHIPeX aycop-  »# Ue Dee nee 
Tax Jo Temnepatypp 200°. V30repmnr cop6- “0 0 20 3D emo? 


mponuwieHa Ha MnCo,O, u CoMn,O, mpeg- Ol es i 
BJICHbI Ha pc. 2. Kak uM Bcmyyae Kuc- Puc. 4. Y3smenenue smextpompo- 
ofa, JyuuiHM ay\copOeHToM aa m1po- BogHoctH MnCogO4 mp xemocop6- 
eHa SABJIAeTCA OOpaTHad wmMHelb. Cop- Se ay uae Fie sae 
A mpomMieHa Ha OOeHX LWINMMHeIAX Mmpo- 
aeT 10 NOJyorapuMuyecKOMy 3aKOHY, T. e€. Mpa xXemocop6muuH mpo- 
feHa Ha IWIMHHeIAX TaKKe I[POABJIACTCH HeEORHOPOAHOCTh MOBepXHOC- 
agcopOeuta. IIpuH xemocopOuuH Ha OOpaTHOH WMMHeEIM OTMey¥eHO HaJH- 
2 3Ha4HMTeJIbHOH YacTH MpOUHO CBxA3aHHOTO mMmponmueHa. 

Ha oxucax Mn;O, u Co3Q, BovioTb 40 200° He ormeyeHO xemMocopOlHH mpo- 
\leHa, PaBHO KaK HM ,OKHCJICHHA 3a CUeT KHCTOpOa pellleTKH OKHCJa. 
Cop.6uua CO un CO,. SamerHan xemocop6una OKHCH MH ABYOKUCH yrsle- 
ja OTCYTCTBYeT Ha NPAMOH LunHHeEH CoMn,O, yo 200°. Ha o6paruHoli uimunenH 
‘OpocTH XeMOCOpOMHH OKUCH yrviepOa WH 3aMOJIHeEHHA OIM3KM K HaGJIOaeMbIM © 
ts Kuclopora. SanouHeHHA Mpu xeMocopOunH COe Ha OOpaTHOU WINHHeJIH CO- 
aBJIAIOT 3a COOTBETCTBYIONIHe HHTepBaJIbl BpeMeHH OKOJIO 30% 3anoJHeHHH, 
AOIONAeMbIX IPH XeMOCOpOWHH KuCOpOa. 

Jina o6eux wmuHesei B BakyyMe HW aproHe Oba H3MepeHa 3aBHCHMOCTb 
ICKTPOMPOBOAHOCTH OT TeMNepaTypbl. BesMaHHbI yleJIbHbIX 9JIeEKTPOMpPOBOI- 
ocTeHt mINMHeNel mpu 20° paBHut: 


oMnGo,O7—= 12o-tL0>s ow sem 


os CoMn,O, = 1-10°° om ?-cm? 


. COOTBETCTBEHHO, 3HEPFHH AKTHBALHH 9JIEKTPOMPOBOJHOCTH COCTABJIALOT 
8 3B u 1,1] 9B, uTO cormacyeTca Cc JIMTepaTypPHbIMH JaHHbIMH (1°), 3aBHcHMOCTb 
IEKTPOMPOBOHOCTH OT TeMIepaTypbl B OGMacTH TemmepaTyp 20°— 600° B 
popmuHatax Igo —1/T— suuelinaa Oe3 u3smnoma. Ilo sHaky TepMosjeKTpo- 
SKYE CHJIbI OOpasiibl OOeUX WMHHeJeH OKAasaJINCb MOJYMPOBOAHHKaMu C 
IpOuHOH mpoBoyuMocTh1O. M3mepeHHe 3aBUCHMOCTH 3JIeKTPONPOBOHOCTH OT 
MOCOPOILMH KHCsIOpOa H OKHCH yrviepoya MoKa3ai0, YTO MpH 100° xemo- 
)POMUA KaK KHcsIOpoOsa, TaK M OKHCH yrviepOfa BbIsBala yBeMYeHHe MPOBOH- 
CTH OOpaTHO wMHHeH (puc. 4), YTO COOTBETCTBYeT OTPHIUAaTebHOMY 3aps- 
€HHIO MOBEPXHOCTH. STOT HeOKUaHHbIH pe3syJIbTaT Obl NOATBEP2X eH H3Me- 
HuaMu 2. X. Ettukeepa, BbINOJIHeHHbIMM B Halle slad0opaTopHu MeTO,OM 
1Opupytollero KOHeHCaTOpa. OfMHaKOBoe BJIHAHHE xeMOCOpOWMH JOHOpHoro 
aKeNTOpHoro raza Ha OOBeMHbIe (9/1eKTPOMPOBOAHOCTL) H NOBep XHOCTHBIC 
aps), HOBepXHOCTH) IJIEKTPHYeCKHe CBOLCTBa FOBOPHT O CIOXKHOW CBASH MexK Ly 
,OIeCCOM Xe€MOCOPOLWLMH MH SeKTpH4YeCKHMH CBOMCTBAaMH LINMMHeJIeH. 
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ABTOp CUHTaeT NPHATHBIM OJIFOM BbIPasHTb NpH3HaTebHocTH JI. A. Ma 
roc MW WwieHy-KoppecnoHyzeHty AH CCCP C. 3. PoruucKomy 3a WeHHbIe YK 
3aHHS PM BEINOJHeHHH paboThl u M. 4. Kymnepepy 3a peHTreHOCcTpyKTyPpHE 
H3MepeHHAl. 


MucrutyT (bu3nueckoli XHMHH Tloetynnato 
AkayemHu Hayk CCCP 3 IV 1959 


WHMTHPOBAHHAA JIMTEPATYPA 
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E. Posnjak, Zs. Kristallogr., 82, 325 (1932). 4 JI. A. Maprouwne, Mss. 4 
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Hoxaayes Akagemun nayr CCCP 
1959. Tom 127, Ne 6 


PHSHYECKAH XHMHA 


B. HW. MAJIKWH wu B. B. NOKHABIMNIEB 


OMNPEAEJIEHWVE OTHOCHTEJIbBHON NOJBM)KHOCTH HOHOB 
WEJIONHbBIX METAJIWJIOB B CHJIAKATHbIX PACIJIABAX 


(IT pedcmaeaeno axademuxom I. B. Kypdmmosom 24 IV 1959) 


Hzpecruo ('~°), ro B CHJIMKaTHBIX paciviaBax, COjlepxallHX OKUCJIbI 1e- 
UHBIX H ULeJIOUHO3CMCJIbHBIX MeTaJIJIOB, IJICKTPHYECTBO MePeCHOCHTCA TOJIb- 
) MOHAMH 9THX MeTaJoB. Ilpu sTOM NOABHAHOCTh KaTHOHOB ULeJIOUHbIX 
TaJOB IMPeCBOCXOJMT UOABHXKHOCTh KATHOHOB le JIOUHO3CMEJIbHBIX Me€TAI- 
pp. [JIA BbIACHeCHHA CBA3H Me@XKyY paMuycaMH KaTHOHOB H HX OTHOCHTeJIbHOL 
WIBEOKHOCTHIO iIpeACTaBJINeTCA HHTePeCHbIM CONocTaBJeHHe NOABHXKHOCTE: 
THOHOB Pa3JIMUHbIX ULeJIOUHBIX MeTAaJJIOB B CHJHKAaTHbIX pacmwlapax. 

C 9ToO Weslbio B HacTOAIel paOoTe NpoBoANNOCch H3MepeHHe 4HCe Mepe- 
joca KaTHOHOB B TPeXKOMIOHEHTHBIX CHJIMKAaTHbIX pacivJlaBax cocTaBa 


e}O- Me}'O- 4Si0,, colepKaulux no 2 KaTHOHAa Ie JOUHBIX MeTassioB. JLix 
GMeEPeHHA UHCeJ MepeHoca HCMOMb30BaACA MeTOL, OCHOBaHHbI Ha ompeye- 
CHHH C MOMOMUIbIO PaMOaKTHBHbIX HMH]UKATOPOB MaJIbIX H3MeCHEHHM KOHILeH- 
Ve KaTHOHa B aHOJuTe (*). V3amepsmucb uncsa mepeHoca KaTHOHOB B 
acnuiaBpax Li,O-K,0-4SiO,, Na ,O-Rb,O-4SiO., Na ,O-Cs,0-4Si0O,, K,O- 
Cs,O-4Si0,, LigO-Cs,0-4SiO,. Mcnowp30pamucbh paywOaKTHBHbIe M30TOTIbI 
Na?4, K4?, Rb’, Cs!84. Onpirbl mpoBosuuHcb B KOPYHM30B0H suetKe mpH 
200°. 

Yucna mepeHoca onpedeiaIMCcb MO ypaBHeHHIO JWist CHCTeM C JBYMA Ka- 
HOHAaMH (*): 


; (1) 


yle X1— 4YHCIO MepeHOca OJ{HOrO H3 KaTHOHOB (KaTHOH, KOTOPbIM «MeTHTCA»), 
1 — KOHIe€HTPalluaA 9TOFO HOHA B pacnwaBe JO ONbITa B MONAX CAUHMUbI, I: — 
‘PaMM-SKBUBAJICHTHbI ~BeC STOTO KaTHOHa, J2— rpaMM-9KBMBAaJIeHTHDI Bec 
sTOpOrO KaTHOHAa, Jo— TpaMM-9KBUBAJeHTHDIN Bec KHcMOpONa, [ycx— WCXOJ- 
[ad palWOaKTHBHOCTb pacimiaBa, /ayon— Pa\MOAKTHBHOCTb aHOJHTa mocse 
yibita, M — Bec aHoviuTa B rpaMMax Mocvie onbiTa, k — KOJIMYeCTBO NpOnyileH- 
ioro 9uIeKTpHyuecTBa B dapayeAx. 

Ypapnenve JIA YHCa MepeHoca BTOporo KaTHOHA CHMMETPHUHO HM MoWy- 
(aeTCA H3 ypaBHeHua (1) 3ameHoH MHeKca | Ha HHZeKC 2. 

B ra61. | mpegqcraBJieHbl pesyJbTaTbl H8MepeHHH UHCe MepeHOca B BBILLIe- 
jepeyHCJICHHBIX 5 pacmlaBax, a TakxKe MOJYUYeHHble PaHee Pe3y/JIbTaTbl U3Me- 
eH B pacnmaBax Na2O-Ke20-4SiO2 (*) un Liz0- Na2O-4SiO2 (*) (mpuBogsatrca 
peqHHe 3HaueHHaA UuMCce/ TepeHoca). 

Kpome toro, B Ta6. | mpuBogsatca paduycbl KaTHoHOB 0 IlayanHry Mu ux 
OOPAMHAallHOHHbIe YHCIa (*). 

V3 WaHHblx TaOJIMIbl Culesyer, YTO HMeeTCA TEHACHILMA K YBeIMYCHHIO UNCJa 
lepeHoca KaTHOHa C yBeJIM4eHHeM eo pajlNyca. Ora TEHACHIMSI o6ycoBAeHa 
‘MCHBLIICHHEM TIPOUHOCTH CBA3H KaTHOHa C aHHOHHOH CeTKOH paciiJlaBa C yBe- 


leaey 


nMyueHvem pawuyca kaTHOHa. OfHako yBeJMueHHe OTHOCHT€JI bHOH NOJBH2KHOC 
KaTHOHA C yBeJIMYeHHEM ero pasWyca NPOWCXOAMT He MOHOTOHHO. Bosbuieli pa 
Hue B payuycax 2 KaTHOHOB He Bcera COOTBETCTBYVET OObWad pasHHlla B YC 
mepeHoca. 

Hasmune OTKIOHCHUA OT MOHOTOHHOFO XapakTepa 3aBHCHMOCTH OTHOCHTEM. 
HOM MOXBYXKHOCTH OT payuyca KaTHOHa YKaSbIBaeT Ha TO, YTO OTHOCHTCJIbHE 
NOJBHXKHOCTb KATHOHOB oOlpeeJiAeT¢ 
He TOJIbKO Ppa3JIHUHeM B MIpOUHOCTH CB: 


Tao uia 4 


vam ea 3H KaTHOH — KucJopox. CyllecTBeHH( 
Sia be Nee BJIMAHHE Ha TMOJBH2KHOCTb KaTHOHC 
ae Heke Ze 2 OKA3bIBaeT «PeOMeTPHSECKHH> (pakTO] 
Parse @ CBA3AHHbI C CHJIaMH OTTaJIKHBaHH! 
RE|Se| $ KOTOpble HeOOxo,uMO mpeosouleBal 
Malee] o Murpupyrollemy KaTHoHy. Hasuur 
CHJI OTTAJIKHBaHHA 3aTpyAHAeT MUIpé 

Li,O-Na,0-48i0, | Lit, |9,.60} 6| —  wnro kaTHOHa 6d1bluero pasMepa CHI 
Na* |0,95) 6 |0,57 Hee, vem KaTHOHa MeHbUero pasmepé 
LigO- K20- 4Si02 oe nee oe TakuM 06pa30M, C YBeJIHYeHHeM pé 
. Lit logo 6| .. Auyca KaTHona ero MO2BHKHOCTE Oyne 
Liz0-Cx0-4Si02 | G+ | 4691 12 |9 gg  YBCIMYHBaTbCA WIM yMCHbIUATECA B 3é 
Na,0-K,0-45i0, | Nat 0,95 6 0,52 BHCHMOCTH OT TOrO, KaKOli H3 JByx (ak 
K+ |41,33] 8|0.59 TOpoB (mpouHOCcTb cBA3H HM CH 
NasO-Rb,0-48i0, | Na* [0,95] 6 |0,49 OTTaJIKHBaHHA) HrpaeT TlaBHYy!O POJIE 
Rb* | 1,48) 12/953 PasHulla B pOJIM CHU OTTaIKHBaHHA 
Na,O-Cs,0- 4Si0, Nar 0,95) 6]0,44 wuccTeqyeMbIxX paciaBax MOxeT OBIT 
on 1,69) 12 10,54 mocraBleHa B CBH3b C COOTHOIICHHE! 

K20-Cs,0-4Si0. i ee re oe KOOPAHHAllMOHHBIX YHCel KAaTHOHOB 

? ? 


9TUX pacmiaBax. 

B pacnuaBe, covepxKallleM [Ba KaTHOHA, C-YBeJIMYeHHeEM Pa3HHIbl B KOOPAF 
HalHOHHbIX YHCJIaAX KA@THOHOB YIWJIOTHACTCA CTPYKTYpa paciiJlaBa, YTO CO3ae 
NIPCNATCTBHE JBHXKCHHIO KATHOHOB, TeM OOJIbIuee IPH MPOUNX PaBHbIX YCJIOBHAX 
yeM OOJIblle UX payuyc. 

O6 2sTOM, B YacTHOCTH, CBHJ€TeJIBCTBYET YMECHbIUIeCHHe SJIEKTPOMPOBOHOCT 
OMHAPHbIX CHJINKAaTHBIX CHCTeM, COZepxallHX OHH KaTHOH, pu oOaBleHH 
TpeTberO KOMMOHeHTAa, Jlalollero BTOpoli 
KaTHOH (10°12), i 

TlonyyeHHble pesyJbTaTbl MOryT OBITS 
CX€MATHYECKH MIPeCTaBJIeHbI KPHBOH, H30- 
OpaxkeHHol Ha puc. 1. Kaxyaa BeTBb 9TOri 
KPHBOH COOTBETCTBYET ONpeseJIeHHOMY KO- 
OPpAHHaUMOHHOMy uvcy. B mpeqenax of- 
HOH BeTBH OTHOCHTeJIbHad MOJIBH2KHOCTb 


Rb 
Na K 


Nodbusciotin UoHol 


BO3pacTaeT C YBeIMYeHHeM pamuyca (pac- . 

mu1aB LizO-Na2O-4SiO2). aL 
Eciw c yBeiMuennem payquyca Ooubiue- Hae6 Ashes Marte 

rO H3 JBYX KaTHOHOB ocyllecTB.IAeTCA Te- i 

pexoX B OOJlacTb Cc 66/1bUIMM KOOPpAuHAlH- Puce. 4 


OHHBIM YHCJIOM, TO BO3pacTaHHe POJH CHI 

OTTAJIKHBaHHA MPHBOAMT K OTHOCHTCJIBHOMY YMeHbINEHHIO MOJBUXKHOCTH 607 
mero H3 KaTHOHOB (Mmepexog or pacnaBa LixO-Na2O-4SiOe k pacmual 
Li2O- K2O-4SiO2). 

Ecum *Ke yBeMYeHHe Paduyca OoMbIWero U3 KAaTHOHOB NPOWCXOAUT B NP 
AelaX OAHOH BETBH KPHBOH, TO BCJIeCTBHe NpeoOwaqatolleh pomn tbakTopa po 
HOCTH CBA3H HaO/IOJaeTCA YBeHYeHHe PasHOCTH 4Hcem MepeHoca 2 KaTHOH 
(mepexon or pacnmaBa Na2O-Rb2O-4SiO2 x pacnaasy Na2O-Cs20-4Si0: 

Pemlaioulad poJlb cbakTOpa MPOUHOCTH CBA3H MPOABMAeTCA TakKx%Ke UB CJ 
yae, KOra yMeHbINeHHe pa3sMepa MeHbuUero H3 2 KaTHOHOB MpOHCXOAHT B fp 
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aX OHO BeTBH KpHEOH. I]pu sToM OTHOWeHHe NOJBURHOCTH OcLWero 
§ATHOHA K NOLBUAHOCTH MCHbWErO KaTHOHA YBeJHYMBAETCA (Mepexoy OT pac- 
ymapa NaxO-Cs2O0-4SiO2 kK pacnnapy LisO-Cs:O-4SiO»). 

|| YBesMueHve pa3sMepa MeHbIero u3 2 KATHOHOB C NepexofOM B O6acTb C 
JPIbINHM KOOPAHHAWKOHHBIM YKCJIOM CHHKAeT POJIb CH OTTAIKUEAHKA, culel- 
ITBHEM 4erO ABJACTCA YBeENMYeEHHKE OTHCIICHHA NOLBYKHOCTH GONEWErO KaTKOHA 
|| NOABHXKHOCTH Me€HblerO KaTHOHA (nepexoy oT pacnuaBa NazO-Cs2O- 4SiO 
_ pacnuaBy Ke2O -Cs2O: tSiOz). 


VinctutyT metaaopezenna uw u3nkKH MeTas0B Nocrynunoy, 
IlenTpanbHoro Hay4HO-HccexoBaTebcKOrO 22 IV 1959/ 
MHCTHTYTa YePHOH MeTasy pruH 
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PHBHYECKAA XHMH§ 


A. A. TOTEMKHH, B. H. NOTANOB x fl. A. METPOB | 


K BONMPOCY OB H3Y4EHHW NOABY)KHOCTH HOHOB MEN | 
B TEPMAHHH 


(IT pedcmaeaeno axademuxom H. Il. Bapdunoim 20 IV 1959) 


Xapaktep HOHH3aHH Me{M B repMaHHH B OOJIbUIOM Mepe 3aBMCHT OT TeMITe- 
patypbl. B aurepatype orMeyaeTcsa, YTO B OOJACTH KOMHaTHOM WH yMepeHHO HO- 
BbILMeHHbIX TeMMepaTyp Me)ib B TepMaHHH CylecTByeT B BUe OTPHILaTeJIbHbIA 
MOHOB. Ona 32/1eKTPHYeCKM HeliTpatbHa MO OAHHM jlaHHbIM (*) B HHTepBadie 
500—700°, no apyrum (?) Ona craHOBHTCad HeliTpasibHOli TombKO mpH 700°. 
B npegemaax 800—920° HaOsl0qatoTCA NOJIOAKUTebHbIe HOHbI MeqH (732.8), 

Oyuako IIPAMble 9YKCHEPHMeHTAIbHbIe AOKaA3aTeIbCTBa TOO, 4TO MeJb TIP 
Temmepatypax mopayqka 500—700° n HMxKe HMeeT OTPHWAaTeJIbHbIM 3apsxAL, OT- 
CYTCTBYIOT. ITHM OGCTOATEJbCTBOM, T10-BHJHMOMY, OObACHSAIOTCA MpOTHBOpe- 
YMBbIe CBECHHA O COCTOAHHH aTOMa Me B repMaHHH MpH TemMMepatypax 500— 
1007S): 

B HacToslleM COOOULeEHHH IPpHBOAATCA Pe3yJIbTaTbl H3MepeHHH MOABYXKHOCTH 
(smeKTpogupy3HH) WOHOB MeJH B YTepMaHHH B HHTepBasie TeMMepaTyp 
500—680°. 

Jia MpHroroBieHHA OOpPa3lOB ObLIM HCHOJIb30BaHbl MOHOKPHCTaJJIbl Trep- 
MaHHA f-THNa C Y]@JIbHbIM COMPOTHBJICHHeEM IPH KOMHATHOH TemmepaType 
10—30 om-cm. O6pa3itbt pasmepom 1,8 X 3 X 13 MM? BEIpe3samucb MepmeHyH- 
KYJIAPHO HalipaBJleHuto pocta MOHOKpHcTawa [111] c WeabIo noyueHHA Oouee 
paBHoMepHoro pacipeeeHuA mpHMeceH no AaHMHe OOpasiia. PaBHOMepHOcTE 
pacmpeyeseHiaA MpHMecel KOHTPOJIMpOBalacb CHATHEM pacmpeseseHHA MOTeH- 
uHasla 10 JWIMHe OOpasila. 3aTeM Ha TOPMeBbIe NOBEPXHOCTH OOPa3llOB IIeKTPOJTH- 
THYecKH (43 10% BogHOro pacTBopa CuSQ,) HaHocHJica cIOH MeAM TOJULMHOH 
nopayKa 10 ». B Hallux OMbITax STOT COM MQM ABJIAJICA HCTOUHHKOM Luppy3uu 
MeJIM B TepMaHHii HW, KpOMe TOTO, OH OOecneuHBaJ CO3aHHe OMHYeCKOLO KOHTAak- 
Ta TIpH BKJIOUCHHH OOpasOB B SJIeKTpHYeCKy!O Wenb. ONbITbl NPOBOAMINChb Ha 
cmelHaJIbHOH ycTaHOBKe NO, BakyyMoM10~3—10-* mm Hg. C nomombio ml0ocKuXx 
TIP W2KHMHBIX MeTaJJIM4eCKUX KOHTAKTOB OOpasell BKJMOUAJICA BMOCJEOBAaTeJIbHYIO 
QJI@KTPHYeCKY10 elb M3 amnepMetpa M-340, WBy2KKOBOrO peocTaTa HM BbIIpPAMH- 
Teas| BCA-6M, BkloueHHOrO B ceTb NepeMeHHOrO TOKa. OOpas3i{bl no_Bepra- 
JIMCb H3OTEPMHYeCKOMY OTHKHTY B YCJOBHAX SJIEKTPHYeCKOFO NOAA MyTeM Mpo- 
myCKaHHA yepes HHX MOCTOAHHOFO TOKa culo 4—10 a npu Hamps>KeHHOcTH 
3.leKTpuyeckoro nod 0,o—I1 B/em. HanpsxeHHOcTb 21eKTPHYeCKOrO NOJIA B OO- 
pa3slax OnpeeAacb NO HalpsxKeHHIO MexKLY JBYMA MpWxKMMHbIMH 30HJamMu 
H3 3aOCTPCHHOH BOMbPpaMoBOl MPOBOJOKH, OTCTOAUIMMM OAMH OT Apyroro Ha 
3—5 mM. TemmepatTypa oOpa3iloB H3MepAIacb MeTOJOM, ONHCaHHbIM B paboTax 
(1,7). Tlocae omkura o6pa3ubl ObIcTpO OXsa*Kaucb, YTO AOCTHTaIOCb BbIKJIO- 
YeHHeM MpOXOAAlero Yepes HUX TOKa. B saksHO“eHHe CHHMaslacb KpuBad pac- 
mpefeeHnA MOTeHI Mala 10 WHHe OOpasila, Ha OCHOBAaHHN KOTOPOH onpeneA- 
JIMCb NOJBHKHOCTb HW 3HaK 3apsxsjla HOHOB Med. 

IIpuHunnuasmbHad cxemMa paspaOoTaHHOrO HaMM MeTOja jlaHa Ha puc. |. 
OOdpasubl, He coep2Kallne MeAH, MOKasaJIM MpAMOJIMHelHOe pacnpeseneHue n0- 
TeHIHala MO WWIHHe Kak 1O H30TePMMYeCKOrO OTHKHTAa B YCOBHAX S1eKTPHYe- 
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0 NOJIA, TaK HM NOcue Hero (puc. |, /). B ormuuue or storo B OOpastlax, HMeB- 
Ha TOplax cron MeAM, MOce H3OTEPMHYeCKOrO OTKHTAa B 3/IEKTPHYeCKOM 
€ NPAMOJHHEHHOE pacnpeeseHne NOTEHUMaa NO AWHHe OOpasiia coxpaHa- 
b TOJIbKO Ha yuacTKe ab (puc. |, 2), a BHe sTOrO yuacTKa OTMeYas0Cb pe3koe 
DYLUCHHE MPAMOJMHEHHOCTH, ITO HapyleHHe Obl10 BbISBAHO MPpOHUKHOBeEHHeM 
7 B TlyOb OOpasoB, MpHyem CoO CTOpOHbI OTpHUaTebHOrO 9NeKTpoOsa Py- 
a MPOHHKHOBeHHA Me (x1) ObWIa 3HAYHTeIbHO OoubIIe, YeEM CO CTOPOHBI 
MOXRKUTeIbHOrO, B7leKTpoqa (x). peqnou- 
feIbHOe NepeMellleHHe MeqM B CTOpOHY mo- 
UTEJIbHOFO JJIEKTPONa (x, >xX,) CBUeTeIb- 
Bye€T O TOM, YTO aTOMbI MeZH HOHH3Hpo- 
HbI oTpHuatembHo. M3 storo dakta Mox- 
| 3€KJIOUHTb, YTO MPH BbI-epxKkKe B MOCTO- 
FHOM 3JICKTPHYeCKOM Mowe HarpeToro o6- 
3a B HEM MpOTeKaloT cuwleqyrolulue Ba 
pe olecca, 
} 1. C orputjatembHo 3apaxKeHHOrO Topua 
PHilaTeJIbHbIe HOHbI MeH MepemellaroTca 
riyOb OOpa3iia Ha paccToAHHe xX, = x7 + Mane 
%9 NO CYMMapHbIM BOseliC1 BUeM TeM OBO! DGpas40 
epruu (Jatouleh TepModndpy3HouHHoe cMme- 
HHe Xr) H SJIEKTPHYeCKOrO NOVA (Matoule- 
QJIEKTPOAMPPY3HOHHOe CMeLLeHHE Xa). 
2. C nosoxKuTebHO 3apaAxKeHHOTO TOpIla 
pHllaTeJIbHbIe HOHbI Me Mepemelaiorca 
ruly6b oOpasiaha paccTOAHHe X_ = x7 — 
9 B pesy/bTaTe TepMos Md) p ysHOHHOrO cMe- caieet pales ai seat 
kena (x7), MpeoOragaiollero Hal 9/1eKTpO- usoceniincer ant OTKHTa B 3ICKTPH- 
udby3HOHHbIM (X39), KOTOPOe B 3TOM CJIY- — yeckom none, 3 — o6pasel, MOHOKpH- 
ae HalpaBsieHO MpOTHB TePpMOMDy3HOH- craqimueckoro repmaunn, 4 — cnoi 
oro CMeLULeHHA. SMCKTPOMMTHYECKN HaHeCeHHOl MeqH, 
PasocTh MexKy OOLMMH cMeleHHaMH 5 — MpWKUMHOH d1eKTpO 
T OTPHUaTe/IbHOTO H  MOJIOKXHTe/bHOFO 
JICKTPOMOB =X, — Xq = (xt + Xa) — (XT — XQ) = 2Xg paBHa yABoeHnon Be- 
IM4HHE YHCTOTO [pela HOHOB MeM B TepMaHHH NO. BOSeHCTBHeM NOCTO- 
AHHOFO 3/e@KTPHYeCKOFO NOIA MpH MaHHOH TemmMepa- 
“5 Type. TakuM 06pa30M, HCNOJIb3yaA STOT MeTOX, HaM 
yqalocb pa3lesuTbh appektTbl sekTpoquppy3un u 
TepMognppy3HH HOHOB MpHMeCcH B NOJIyMpOBO,HHKe. 
BewH4HHa MOXBYXKHOCTH HOHOB Meu () ompe- 
Tesivlacb 3 BbIPaxKeHHA: 


MormeHuan 


5 4 a 45 


= = (cM?/B-Cek), (1) 


lg D— 


re X9— BeJIM4HHA UMCTOrO Apehta HOHOB MeJH, CM; 

6 if 12 E — wanps>KeHHocTb 93uleKTpHyeckoro MOA B OO- 

Li pase, B/CM; t — MpOJOJKHTebHOCTb BbIJepxXKU OO- 
pa3lla B 3JIEKTPHYeCKOM Move, CeK. 

uc. 2. 3aBACHMOCTb Ko3- Kosduuvext quddpy3Hv Mequ B repMaHHN BbIUHC- 


HuHeHTa AMppysHH MeMH nencg 43 ypaBHeHuA QiHuTelina: 
repMaHHu OT OOpaTHOH 
2IMYHHbI aOCOJIOTHOM TEM- LT ‘ ' 
epaTypbl. QHeprua aKTH- Dis De (cm?/ceK) (2) 
auun AE=4900 kau/MouIb 
B TpeANOJO*eKeHHH, yuTO HOH MeH ORHO3APATeH. 


lomy¥eHHbIe SKCNepHMeHTAabHble JaHHble MpHBeeHbI B TAO. | MH Ha PHC. 2. 
Kak BuHOM3 Tab. |, NOABHXKHOCTb HOHOB MeAH B HHTepBavie 540—650 
octuraet (4,2—7,0) - 1075 cm?/B-cex, ¥TO cooTBeTcTByeT KooppuuneHTy Au- 
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Ta6Omuna 1 


OKcnepuMenTabHble JaHHble TIO HSYYeHHIO NOMBUXKHOCTH HOHOB Me]M 
B TepMaHHH Mp pa3sJIMUHbIX TeMNepaTy pax 


a ens eek een pire (NT 9 


ne ches 3.06 E, B/com 7, CeK x2, “M | yu, cm?/B-ceK D, cm?/cek 
0,8-1014 540 0,59 5200 0,130 4,2-10-5 279407 
1,6-1014 900 0,65 5200 0,139 4,1-10-§ 2,9-10-§ 
0,6-1014 By (5) 0,04 4000 0,110 54.403 3, 0-407% 
4,0-1014 600 0,04 5200 0,150 perme 4,3-10-% 
0,6-1014 650 0,40 0200 0,165 7,0:10- Heol Ome 


* KonlleHTpaluaA HOCHTeeH TOKa B HCXOJHBIX OOpasuax, ONpeseteHHaK 
NO H3MepeHHIO yebHOrO COMNpOTHBJeHHA. 


cbysHH mopsyKa (2,9—5,5)-10-® cm*/cex. B sayaHHbIX yCNOBHAX OMbiTa Mp 
450° (E = 0,8 B/cm, t = 7200 cek) nepememleHua Mequ B riyOb OOpasila He Hé 
6mofaocb, a B HHTepBastie 500—515° (E= 0,8 B/cm, t = 7200 cek.) nepeme 
WeHHe MeJH ObIVIO CJIMLIKOM MaJIO WIA MpOBeeHHA MpaBHJIbHOH KOJIMYeCTBER 
HOH OWeHKH. 

B mutrepatype OTcyTCTByI0T JaHHble O KoappuUNeHTe Aupy3sHu Mey B rep 
MaHHH Avid WHTepBasia Temnepatyp 540—650°. IIpu 700—900° kosddunnen: 
aucpy3uu Meyu B repMaHuH JocturaeT (2,8 + 0,3)-107° cm?/cek mpu SHeprHl 
akTuBawHHn 4100 kan/Moub (°). SHaveHve 9HEPprHH akKTHBallHu NO HallihM aH 
HbIM, NOJIyYeHHOe 43 rpaduKa Ha puc. 2, cocraBaset 4900 Kan/MouIb, 4YTO CO 
OTBETCTBY€T HECKOJIbKO ME€HbIUeMy KoOadpuuHeHTy Auddy3sHH UW HeCKOJIbKe 
Goble SHEPrHH akKTHBaluMW MpoTHB (°). STO MOXKHO OOLACHHTb pa3JHUHed 
B 3HaKaX 3apPAJOB, a CJIeMOBAaTeJIbHO, H pa3JIHYHeM B pa3M aX HOHOB Mel 
M@KLY HHTepBaJioM TemnepatTyp 540—650° (oTpHuaTeIbHbIe HOHbI MM) H TEM 
nepaTypHbIM HHTepBaJIOM Bbilue 700° (MOOKUTeMbHbIE HOHBI Meh). 

B 3aksioyeHHe BbIpaxkaem riyOokyto OnarofapHocTb JI. C. MuneBcKomy 3% 
COBeTbI IPH BbINOJIHCHHH HacTosuleH paOoTh u B. C. 3emcKosy 3a npeqocTaB 
JIGHHe MOHOKPHCTaJJIOB repMaHHa. 


VucrutyT Metaiiypruu umMenu A. A. Baiixosa Iloctymuso 
Akaylemuu HaykK CCCP 20 IV 1959 
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PHZHTECKAAH XHMHS 


HW. M. MPOHMAH, B. A. WAJIALIOB, A. X. BPEFEP u IO. A. 3YBOB 


PACHA], KAPBHHOM @A3bI BEJIOTO YYTYHA-LLEMEHTHTA 
noy JEVCTBMEM HEMTPOHHOrO OBJIYYEHUSA 


(ITpedcmaenexo axademuxom B. A. Kapeunoim 10 IV 1959) 


HspecTHo CpaBHHTeIbHO HeGoubioe UNCIO pa6oT no a3so0BbIM MpeBpalie- 
HAM METAJJIOB M CJIABOB, BOSHHKAIOWLMM B Pe3yJIbTaTe HEHTPOHHOFG O6myye- 
ux. Tax, B paOore (') u3y4asiocb mpeppallieHve Oeloro OsI0Ba B Cepoe, B pabo- 
ax (°,°) — mpeppaliilenve aycreHuTa B MapTeHcuT u cbeppuT, B padorax (4,5) — 
)asOBble IIpeBpalleHHA B CNwaBax ypaHa Cc MomHOeHOM. IlomHoTa tbasoBbix mpe- 
palleHHi npu oO6yyeHuu HeHTpOHaMM 3aBHCHT OT MaCCbI HM 3apsAa aTOMOB H 
TaOHIbHOCTH OOsyYaeMOro BelllecTBa, SHEP HeHTPOHOB HM O3sbI Oby4e- 
ima (°,7,8). 

B jaHHok padoTe npeAnpuHATa MepBasn NOMbITKa HCCeOBAaTb BIMAHHe HeLT- 
OHHOTO OO YYeHHA Ha WeMeHTHT, ABJIAIOWIMHCA, KaK H3BeCTHO, BaxKHelilleli cba- 
te KENEZOYIVIEPOAUCTHIX CNWaBOB, OcOOeHHO Oesoro uyryHa (°). Unerpili wWe- 

CHTHT Obl BbIeeH H3 OeN0ro BarpaHOUHOTO YyryHa MPOMBbIIJIeHHOH MiaBKH 
PJIEKTPOJINTHYCCKHM METOJIOM B BHe KapOusHOro ocazKa (1°) *, 

XHMHUECKHH cocTaB YyryHa H BbiJeneHeoro KapOujla mpHBeseHb! B Tabu. |. 


| 


| 


Ta6auua 14 


XHMHU4ECKHH COCTAaB, Bec. % 


HanmeHoBaHue 100—Z5 5 
Cc Si Mn Cr J@ Ss Fe |=on (Baara HW 
pou.) 
Benpit wyryH 2,19 ale) 0,75 0,03 0,12 0,16 95,09 | 100 —_— 
KapOnanpiii ocayoK (ne- 6,3 0,7 1,71 0,06 — — 88,2 96,97 3,03 
M€HTHT) 


O6.1yyenne OOpasiloB (asOMHHHeEBbIC AMITYJIbI C UHCTHIM ILCMCHTHTOM, LIIH@bI,, 
PaspbIBHble OOpaslibl v3 SOeoro uyryHa) NPOBOAMMOCh B ABYX aJIIOMMHHEBbIX 
KOHTeHHepax, MOMEULCHHbIX B AKTHBHOH 30He AJepHOTO peakTOpa Ha OObIK- 
HOBeCHHOM Boe M OOorallleHHOM ypaxe B O6ulem noToKe 101” Helirp/cm?-cek.(™)., 
Jlua nornomenua TenvoBbIX HeHTPOHOB B KaxkfbIi KOHTeHHEP  ycTa- 
HABJIMBaJICA KaMHeBbIM @ubTp TomuMHOH | mM. IloToK ObicrpbIxX HeHTPOHOB 
c 3HeprHeli oT 1 Map u Oomee coctaBsaa 1-5 X 107° nelirp/cm’-cex. Takum 06- 
Pas0M HHTerpadibHaA 03a COyyeHusA ObICTpbIMH HeEHTPOHAaMH 3a BCe BpeMa 
skcnosnuMu (50 uac.) cocraBassa 0,2 + 1 X 10'% Helitp/cm’, Temnepatypa 06- 
paslOB B Mpollecce OOyYeHHA He NpeBbiuana 65°. OOpasiubl oOyYeHHOTO We- 
MeHTHTa Ha paccTosHHH 10 CM CO3JaBaJIM MOLLHOCTb no3sbl — 0,3 pr/cex. 
(amiyna u3 1-ro konTelinepa) u 0,15 pr/cex. (amnya “3 2-ro KOHTeliHepa). 
Takoe pa31Huve AKTHBHOCTH OOpasOB NOKasbIBaeT, YTO HHTerpasbHasA Jo3a OOny- 
eHHA OOPasiloB, HaXOAMBUINXCH B KOHTelHepe |, Obima MpHMePHO BABOe OovIb- 
we, ueM Jia OOpa3sloB, OOyyaBliuxca B KoHTelinepe 2. Ilo-BuqHMomy, 9TO 
JOCTOATEIbCTBO CBA3AHO C TeM, YTO NepBblHi KOHTeHHep HaxOMJICA B WeHTpe 


* Tlonyuenve KapOuqHoro ocafKa M ero aHaJH3 MpOBOANHCh Mo MeTOxy H NOX pyKoBOg- 
tpom H. M. Ilonosoi. 
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KaHala peakTopa, a BTOpoli — Haq HUM Ha paccTosHHH 10 cM. HesHauutesb 
Had PalWOaKTHBHOCTb OOJYYeHHbIX oO pasos NO3BO/IMa MPOBOAKTb MaJIbHeH- 
ulyto paOoTy c HMMM Oe3 CMel\MaJIbHOM 3allluT I. 

Peutrenorpaduueckoe ucceqoBaHHe HCXOAHOrO H OOMyYeHHOrO WeMeHTHTAa 
MPOBOAMOCb Ha HOHH3al\HOHHOM ycTanoBKe YPC-50-H ua Fe a K H3J1yueHHH. 

Ha peatrenorpammax HeoOsy4eHHOrO WeMeHTHTAa Obl/IH HalieHbl BCe JIMHHH 
wemeututa (!2) H caMad CHuIbHad IMHMA Ppacduta (002) OueHb Cca0oH WHTCHCHB>| 
HOCTH, YKa3bIBalolad Ha HaJlM4Ne CleLOB rpaduTa, KOTOPbIH, NO-BHAHMOMY, B) 
npowecce 3eKTPOM3a BbinagaerT BMecTe C KapOuHAHbIM OCadKOM. Halijenuple 
HaMH 3HaYeHHA MepHosoB pellleTKH WeMeHTHTa @ = 4,515 A, b = 5,090 A u 

c= 6,748 A (TOuHOCTD onpeyeneHHa | 

BPa -+-0,002 A) xopoluo corjacylorca Cc IMTepa- 
. TYPHbIMM JaHHbimu (13, 34), 
6 PeutreHorpaMMbl OOJIY4eHHBIX OO6pa3- ; 
0B FesC cogepkaH BCe JIHHHM WeMeH- 

THTa H CaMy!0O CHJIbHyIO JIHHHIO FesO,y 
(311) cma6of wHTeHcuBHocTH. MuTeHcuB-} 

HOCTb 9TOM JIMHHH Ha peHTredorpamme o6-— 

pa3ua 43 NepBoro KOHTeHHepa Oka3a/acb 
MIPHMepHO B Ba pa3a BbILlIe HHTeCHCHBHO- 

L aaeg gpl 4 se, CTH TOM 2Ke JIMHMH Ha peHTreHorpamme 06- 
TA ae pa3ua u3 2-ro KOHTeHHepa, 4TO Haxo- 

% 00 0 60 % 2 0 JIMTCA B COOTBETCTBHH C OO/bWUIeH HHTe- 
<a e rpaJIbHOH 2O30H O61yyYeHHA KOHTe:iHepa 1. 

Puc. 1. U3Menenue cooTHoweHuit FesC Vurencusuoctb munuH rpadbuta (002) 
u Fe B o6pa3uax o6myueHHoro (a) 4 He- 
o6nyyenHoro (6) weMenTHTa, omkura- Ha PeHTTeHOrpaMMax B pesy/bTaTe OOsy- 
BUIMXCAH B OMMHAKOBbIX YCJIOBHAX pH UYCHHA He H3MeCHHMJIAaCb. 

Pas/IH4HbIX TeMMepaTy pax O6pa3ubI OOyuYeHHOrO u HeOOmy4eH- 
HOrO €MeHTHTaA OTKHFaIHCb pH pa3- 
JIMMHbIX TeMMepaTypaxX B 9BAKYHPOBAHHbIX KBapLeBbIX aMMyJax (B BaKyyMe 

10-* mm pr. ct.). PextreHorpaMMbl, noJlyYeHHble C OOpasiloB WeMeHTHTa nocwe 
OTKHLa, NOKA3a/IM, YTO B TO BPCEMA KaK B HeOOJIYYCHHOM [l@MeHTHTE, OTKHTaB- 
WIeMCA MPH BbICOKUX TeMMepaTy pax H BECbMa JWJIMTCJIbHbIX BbIJep2xKaX, He Mpo- 
MCXOAUT HHKAKUX H3MeHeHHH, B OOJYYCHHOM IWeMeHTHTE, OTKHTABLIEMCA pH 60- 
Jiee HU3KUX TeMMepaTypaX HM 3HaYHTeJIbHO MeHbIIMX BbIepxKKAaX, HMeeT MeECTO 
cbazoBoe mpespaiuenue. IIpu stom H30TepMuy4eCKHH OTKUr pH GOosee BbICOKAX 
TeMMlepaTypaX, COOTBETCTBYIOWWMX AYCTeHHTHOH OONacTH AuarpamMbl Fe—C, 
MPpHBOAUT K Oomee NOHOMy a3s0BOMy MpeBpauieHuto (puc. 1). 

B tTa0u. 2 npuBeseHbl JaHHble MO H3MeHeHHIO (pas0Boro cocTaBa HeOOJ1y4eH- 
HBIX H OOJYeHHbIX OOpa3suoB FesC B 3aBHCHMOCTH OT pexkuMa oTKHTa. Komn- 
Y€CTBEHHAH OWeHKA KAKO Pash B Bec.% MpOBOAMaCb MO STAMOHHDIM peHT- 
reHOrpaMMaM HM HHTCHCHBHOCTAM JIMHMM Ha peHTreHorpaMMax nocvle KaxKJOM 
oOpadorKH. TounocTh onpeseieHua KOMMYeCTBA KAKO tasbl B Bec.% KOMe6- 
uieTcA B mpeqenax +-20% oT u3MepsemMOH BeMUHHBI. 

M3 mpMBeseHHbIX JaHHbIX BAQHO, TO OTKUT OOYYeHHOTO WeMeHTHTAa JaxKe 
mpa 650°, T. €. HMKe ayCTeHHTHOH OGaCcTH, NPMBOLHT K 3HAUHTEVJIbBHOMY BBI- 
JeneHuio *Kes1e3a (~*/; Bcero cocraBa). Tako pacnag FesC, no-suqumomy, mpo- 
MCXONT O/larodapA HaJM4MiO SHAYMTebHOrO KOJM4eCTBA WeHTPOB KDPHcTaJ- 
JIM3aMH %Kese3a B OOMYYeHHOM WemeHTHTe. KonnyecTBo xKele3a, 06pa3z0BaB- 
wlerocA 3a C¥eT BOccTaHOBeHHA FesO, (5%), HMeBLerocaA B OOpa3ile, cocTaB- 
uset~14%, T. €. MpHMepHO B 5 pa3 MeHbIe, 4eM OOulee KOMMYeCTBO *Kevle3a, 
BbIeMBINErOCA B OOMYYeCHHOM OOpasile. OTH aHHble Obl MOATBep2xKTeHbI 
SKCMEPMMEHTAJIbHO MYTeM MpOBeeCHHA OTKHTaA MpHrOTOBMeHHO cMecu FesC 
u FesO, Takoro xe cocTaBa HM peHTTeHoOBcKoroO da30Boro aHaun3a. 

_ TakuM oOpasoM, B pesy/IbTaTe HeliTpOHHOrO OGAyYeHHA WemMeHTHTAa B T0C- 
memHeM OOpa3ytorcA sapOfblilld 2Kese3a, KOTOpbIe mpH MOCJIexyIOuleM OTKUTe 
pH TeMMepaTypaxX HWKe ayCTeHHTHOM OONacTH KpUucTamM3yioTca B a-Fe. 
a MpH TeMilepatTypax, COOTBETCTBYIOUMMX AaYCTeHUTHOH O6nacTu,—B y-Fe, 
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omrkeued 
S 
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Temnepamypa 


Ta6auna 2 


@a3z0Bbii cocTaB HeOOYYeHHIX H OONYYeHHEIX OOpa3lOB WeMeHTHTa B 3aBHCHMOCTH 
OT pexKHMa OTKHTAa 


Pexum oTmaKura @as3o0spplli coctTas, Bec. % 


Xapaktepuctuka o6pasua TipuMevanue 


Fe,C 


Temn. Harpe- 


Ba, °C 
NpuH 9TOH Tem- 


nepatype, 


yac, 
oxaKJeHHA, 


Bpigqe pKa 
CkopoctTb 
rpay/MuH. 
AycTeHuT 


a4-Fe 
Fe,Q, 


Mcxogupiti WeMeHTHT, Novy- 
YeHHbIH Se KTPOMHTHYE CKHM 
nyTcM H3 oOOpasyuoB Gesoro 


uyryHa = — — 100 —|— 0,3 _ 
2 | Lementut, o62y4eHHbI B Mep- ‘ 

BOM KOHTeHHepe f - — — — 95 <=) | 0,3 5 
3 | Ucmentut, o6nyyenHpli Bo : 5% 

BTOPOM KOHTc HHepe = — — 97 —!—! 6,3 3 
4 | Heo6nyyenupih WemeHTuT 650 42 2 400 Fa Oss — | Oxnaxnenne 

BMeCTe C NeubIO 
5 | Heo6nyuenupili WeMeHTHT 850 12 TES, 100 —|—]| 0,3 o *e 
6 | Heo6nyyenHpii WemMenTHT 860 64 155 100 —|—]| 0,3 _ To *e 
/| 7 | Heo6nyyenupli ucMenTuT 950 10 1,2 100 —;-—| 0,3 = To we 

8 | Heo6nyyenubih WeMeHTHT 1050** 10 a 83 17} —} 0,3 To xe 
9 | LlementTHT, cOnyyeHHbIi B ep- 

BOM KOHTCHHE pe 650 12 2 34 66 | — — _ To xe 
10 | LicMentHT, o6nyueHHbI Bo 

BTOPOM KOHT( fHepe 850 42 152 22 (Baie S _ — To »#xe 
44 | CMecb o6yyeHHOrTO WeMeHTH- 

Ta 43 OOOHX KOHTeHHEpOB 650 50 2 20 80 |} — = To xe 
12 | Tor xe o6pasey, 1050** 10 a cnegni*| 97] — |} 3 oo To xe 


* ~0,4%, mo-BuzsHMOoMy, KapOug Tuma (Fe, Cr)sC. 

** Harpep yo 10£0°, Bpigepxkka mpu sto Temnepatype 10 uac., oxuaxKeHHe BMecTe Cc 
‘NeuLio 70 850° co cKkopocTbio 7°/MHH., BbIJepxwKKa 5 4ac. C NOCVeAYIOULMM OXJ1ax%K JeHHeM 
5°/uac. no 500° u or 500° 0,5 rpaazymuH. 


IIpu 3Tom B noceqHeM cayuae HaOmofaeTCcA OOpas0BaHHe OCTaTOUHOrFO aycTe- 
Huta (oOpa3zeu 10). 

M3 WaHHblxX, IPHBeeHHbIX B TAO. 2, Tak2xe BUHO, YTO, H€E3ABHCHMO OT KO- 
JMUECTBA BbIeIHBUIeroca *Kere3sa B OOYYEHHbIX OOPa3sllax, yrviepod KpucTaJ- 
M3yeTCA B rpauT TOKO pu Temn. > 1000° (o6pa3eu 12). pu stom, axe np 
NOJIHOM pacnaye WeMeHTHTA, JMHUA rpaduta (002) (puc. 2) He oTpaxkaeT cofep- 
2KaHHA Bcero yruiepowa B OOpa3iie (XHMHYECKHH aHanH3 STOFO OOpasia NoKa3san 
7,2% C, B TO BpeMA Kak OWeHKa KOJMYeCTBa rpaduTa NO HHTCHCHBHOCTH JIMHHK 
(002) noxas3pipaet ~3%). B TO Ke BpeMA B HEOOMYYEHHOM LEMeHTHTe, OTKHTAB- 
IN€MCA OAHOBPeMeHHO C OGYYeEHHbIM OOPaslOM Ha OAHOM pexuMe (oOpasell 8), 
yrvlepod, COBepuleHHO He KpucTau3yeTca. TakHM 0Opa30M, NO-BHMMOMY, Heli- 
TPOHHOe OGy4eHHe WeMeHTHTA YBeJIMYMBaeT CKOPOCTh Auddy3sun yruepoda u, 
KpoMe Toro, B mpollecce O61y4eHHA BePOATHO 3apoO%KMalwTcA WeHTpbI rpaduTu- 
galuH. OnHako npu anno ose oOnyyenna (2-101® =~ 1-10?® nelitp/cm?) 3a- 
POABILIM, OVEBUAHO, He NOCTHalOT KPHTHYECKHX PaSMEPOB, B MPOTHBHOM Cy1yyae 
rpaduT KpHcTasM30BasIcA Obl NIpH Oomee HH3KHX TeMMepaTypax. 

' Takum o6pa3oM, HeliTpoHHoe OO y4eHHe WeMeHTHTA, Jake IPH HesHauATesb- 
Holt Jo3e (nopsaKka 10'° Helitp/cm?), NpHBOAUT K 3apoO2%XKJeHHIO WeHTPOB *Kee3sa UH 
rpaduta. BeposTuo, Odu1bline JO3bI OOJyYYeHHA MOPYT MPHBECTH HE TOJIbKO K 3a- 
POXeHHIO WeHTPOB, HO H K KPUCTaM3aLH HOBBIX ()a3 HeEMOCpeACTBEHHO B pe- 
3ysbTaTe HelirpowHoro oOyyenna. [Ip ynpyrom coyapenuu ObIcTpbIxX HeHT- 
POHOB C ALpaMH aTOMOB %Kelesa H yrviepoa B KPHCTaJJIMYeCKOH pellieTKe We- 
MeHTHTA MOryT BO3HHKAaTb Ba THNA PasNallMOHHbIX HapyleHHH: 

a) oO6pa30BaHHe H CKOMseHHe BHEPCHHbIX aTOMOB HW BakaHCHH, Belyulne K 
«paluallvoHHomy Hakuiery» u 6) Gomee cnoxKHbIe HapylWeHUA, CBASaHHbIe C OOpa- 
30BaHVeM «TeEMMePaTYPHbIX 30H» B 3HAYHTEJIbHbIX ATOMHbIX OObeEMAX BEeLLeCTBA, 
B KOTOPbIX MO AelcTBHeM BbICOKMX TemMepaTyp (BbIlle TeMNepaTypbl NaBe- 
HUA BelUleCTBa) H OYeHb ObICTporo oxviaxKJeHuA (nopagka 10-*°—10-™ cex.) 
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NPOMCXOMMT NepeKPHCTaMMM3aNA WH Sapo MeHHe SHEPreTHYCCKA Ooee BbITO]- 
ubIx (pas (°,”,"4), [lepppii Tam JepeKToB MaJloycTOH4MB M OT*KUTAaeTCA MPH HHS 
KUX TeMMepatypax (mopsqKa 300°), B TO BpeMH KaK BTOPOH THN PaHalHOHHbIX 
HapylleHHH yCTOHYMB M MOXET MPHBOAHTb K Pa3soBbIM MpeBpallleHHAM. Tlocnen- 
Hee, M10-BHMMOMY, MMeeT MeCTO M Mp OOJyYeHHH WeMeHTHTAa, KOTOPbIH AB- 
JIA€TCA MeTAaCTaOHJIbHOH azo *XeeSOYrIePOAMCTHIX CIJIaBOB. 

Jlanbuetiiiee pasBuTHe STO paOoTbI MOXKeT HMeTb CyUleCTBeHHOe 3Ha4YeHHEe 
Kak Id MOHMMaHHA MeXaHH3Ma M KMHeTHKM rpaduTooOpas0BaHHA B OeOM 
uyryHe, rpapuTH3HpoBaHHOH cTamH HM APYrHX BbICOKOYTVIePOAMCTHIX CMMaBax, 
TaK HW WIA MpakTHYeCKUX Were MoJyYeHHA BbICOKOMPOYHHIX YYryHOB. 


> 


& 
8 


; | 

; 

(220) (2N) (200) (211) (tO) (200}(#2) (021) | 
7 i Ra Z 7 Zanes, d 


Puc. 2. PeutrenorpamMa oOpasla o6ayyeHHoro IeMeHTHTAa Moce OTKH- 
ra lip Temmepatype 1050° (cm. o6pa3er 12, Ta6a. 2) (nomHbIH pacnay ue- 
MeHTHTa). 1— a - Fe; 2 — FesC; 3— Crpagur 


ABTOpbI BbIpaxkalor riyOoKy10 OnarogapHocrb aka. B. A. Kapruny 4 mpod. 
A. A. )KyxoBulikomy 3a BHUMaHHe K paOoTe Hu oOcyKeHHe ee pe3yJIbTaTOB. 


Bcecoro3Hbl Hay4HO-HCCeqOBaTeIbCKHi Tloctynuao 
HHCTHTYT M0 HOPMaJIM3allHH B MalIHMHOCTpoeHHH 9 IV 1959 


@u3suko-xuMuueckuit 
Hay4HO-HCCIeOBaTeIbCKHM HHCTUTYT 
um. JI. 1. Kapnosa 
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FEOJIOTH A 


®. C. AJIHEB 


K BOMPOCY O AWMATEHESE FJIMHHCTbIX MOPO 
BAKHHCKOPO APXHMEJIATA 


(ITpedcmaeaena axademuxom H. M. Cmpaxoeoim 27 1959) 


CocTosHHe M CBOMCTBa PIMHHCTHIX NOpoy WHa Kacnusa ucnpirpiBatwoT 3HadH- 
wibHOe H3MeHeHHe MPH HMTH@uKalluu. Becb mpollecc H3MeHeEHHA UX NOLpasse- 
(eM Ha [Be cTaqun. 

Craquu (opMMpoBaHHA CBOHCTB TuIMHHCTbIX MOPO XOPOwO BbIPaxKeHH B 
-MeTPOBOH TOJILLe COBPEMEHHbIX OCAAKOB (clon c Cardium edulé) KacnuiicKo- 
> MOpA B CeBepHow uactH Bakuuckoro apxunevsara ('). 

Vinuctpie ocaqku pationa Oanox Makaposa u «1906 r.» xapakTepusyr1or ua- 
lneruueckue mpolleccb! nepBoh ctaquu. [IpuyqonHaa uactb Oaccetina (0O—3 m) 
OXKeHa CBeXKEOTJIOXCHHDIMH TJIMHHCTbIMM WJIaMH (MepBbl 9Tan JuareHesa). 
(OCJICMHHe B €CTECTBEHHOM COCTOAHHH OOHAPyXHBalOT ABHOTeKYy4yIO KOHCH- 
PeHILHIO, BuIa2KHOCTb UX MpeBbiiaeT 60 Bec. %; coepxaHne B HUX Copp yObrBael 
stavon oT 1,8 no 1,5% u asota — oT 0,14 no 0,13%. PusuKo-xumnyeckaa 


ScTaHOBKa cmocoOcTByeT O6pa30BaHHIO HW COXPpaHEHHIO TVIMHUCTbIX MHHepaJoB 
ynnbl rugpocsog, (*). 

Cnenyroulyio dbasy AMareHeTH¥eCKHX H3MCHEHHH MpeACTAaBJAIOT UIbI Oosee 
Jiy6okux ropu3souToB (3—15 M) pationa 6aHok Makaposa wu «1906 r.». Janp- 
feHiwiad sIMTHpuKaluA OOycOBIeHa YMNOTHEHHeEM HM JerMfpaTaliveH wvOB. 
3 ECTECTBEHHOM COCTOAHHM OHH yXe OTMMUAIOTCA CKPbITOTeKyYelH KOHCHCTeH- 
‘Mei, H BlaxKHOCTb HX u3MeHAeTCA OT 50 Fo 22%. Mab, coflepxauine B OCHOB- 
OM PbIXJIO CBASAHHYIO MH MeHee HMMOOMJIM30BaHHY!O BOY, He Pa3%KWKAlOTCA H 
[€ BbIJeAIOT Bar IPH HapylWleHHW UX eECTECTBEHHOH CTPyKTypbl. CoyepxkanHue 
‘opr MH a30Ta YMeHblUaeTcaA C rtyOuHOK: Ana MepBoro oT 1,5 Jo 1,02% u Ansa BTO- 
oro oT 0,13 n0 0,07 %. Teoxumuueckue mpolleccbl mpu WuareHese HJIMCTHIX OCat- 
OB MPpOMOKAalOT COXPaHATb YCJIOBUA WIA COXpaHeHHA HM POPMHPOBaHHA TvH- 
[MCTHIX MMHepasiOB rpyln rHApocst0 HW MOHTMOPHIVIOHHTA. 

OcHOBHbIM (PaKTOPOM, BJIMAIOWIMM Ha XO Pa3BHTHA Mpollecca AuareHesa 
} WJIMCTBIX OCaKax, CJIyKUT UX JerusApaTalua. CperkeocaxkJeHHbI ocaJoK, 
[aXOJAULMHCA B BUe «MyTH» Ha CaMoH noBepXHOCTH AHa Oaccelina, OTMHYAaeTCA 
HAUHTEJIDHBIM COJep2KaHHeM cBOOOAHOH u ChH3HYNeCKH CBA3AHHOH Bob. B Ta- 
OM OCaIKe elle He CPOPMHPOBAaHbI CTPYKTYPHble CBA3H, OMpesemAemble MO N0- 
(a3aTeIAM MJIACTHYUHOCTH, KOHCHCTeHILHH, MpOYHOCTH HW yupyrocTH. C yBemH4e- 
1MeM PIYOMHbI 3aleraHHA WJIbI XAPaKTePH3yIOTCA OMNPeAeMeCHHBIMH CBA3AMH, 
1a3BaHHbIMH CTPyKTYPHO-MexaHuueckuMu (°). [paBuratluonHoe yiwoTHeHHe 
{0B B MepBbIMt 9TaM AuareHesa ConmpoBoxaeTcaA OTMaveH CBOOOAHOK BOI, BO 
STOPOM STaNe, HapAy c MocesHeH, BbiemAeTCA HU PUSHYeCKH CBAZAHHAaA BONA 
MOpoBble pacTBopbl), mepexoAAllad Take B CBOOOAHYIO. 

Cna6aa yMuIOTHEHHOCTh H BOJOHACHILILEHHOCTb HJIOB BBISbIBaeT HX CHJIbHY10 CAKH- 
{ACMOCTb H He3HauNTebHOe CompoTuBseHHe cABury. UlepsBble cryneHH Harpy3- 
ca (P = 1—2 xI'/cm?) oOecneuuBatoT HHTeHCHBHOe YIMVIOTHEHHE HOB, COmpo- 
sOxKalouleecA BbIeeHHeM CBOOOAHOH BOI. 

PaspuTue Juarene3sa OOYCOBJIGHO H3MCHCHHeEM KaK TBePAOH *asbl, TaK H 
lopoBoro pacTBopa ocatKa NO BMAHHeM B3aMMO/elCTBUA (PU3HKO-XHMHUe- 
‘KUX, OMOJIOFHYeCKHX, XHMHYECKHX HM CPHSHYECKUX MPOLMeccos. 
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Bropaa craqua opMHpoBaHHA CBOHCTB TvIMHHCTbIX NMOPO NpocsexKHBAeT 
No paspesy cKBaxKHH OaHoK Maxaposa u «1906 r.» (rmyOuHa 15 M u 6o.ree) 
o. Ilecuanoro (or 10 M u Bolle). B ecrecTBeHHOM 3aJleraHHu TIMHUCTbIe OOpas 
BaHHA OOHAPyXHBAaIOT MaCTHUHYIO HIM NOJYTBEPAYIO KOKCHCTeHUHIO, eCTEC 
BeCHHAA BUlaxKHOCTb HX U3MeHAeTCA OT 23 Jo 14% Buus no paspesy. C rayOun 
B NoposaxX MpoHeXOAMT JambHeliiee yMeHbuIeHHe Coep%KaHHA Copr OT | , 
0,65% u aszo0ta oT 0,08 no 0,05%. OcHOBHEIM noposooOpa3yIOlHM TJIMHHCTb 
MHHepaJIOM ABJIACTCA MOHTMOPHJIJIOHHT; THAPOCJIOALI HW KaOJIMH BCTPeyalor 
B Bue peqKHX MpHMecel. 

BuoxuMuueckuHe Mpollecchl 34eCb 3HaYHTeJIbHO OCIaOeBaIOT, MOJYyUaIOT pa 
BUTHe Mpolleccb! ()u3HKO-XHMMYecKHe HM (u3NKO-MexaHHyecKHe. Bospactaul 
r1yOMHbI 3aeraHHA NOPOL BbISbIBAeT YBeHYeHHE YIMJIOTHAIOWero PpaBuTallno. 
Horo Japienua. IIpu anurene3e TakxKe mMpofouKaeTCA H3MeHeEHHe COCTaBa 
CBOHCTB MOpO, HO MO CpaBHeHHIO C AHareHe3OM POCT rpaBHTaIHOHHOTO AaB 
HHA 3aMeIneT PasBHTHe OMOXHMHYECKHX MpPOWeccoB 

JlanbHeltuee SMMreHeTHYeCKOe H3MEHEHHE TJIMHUCTHIX TOPO CBA3AaHO C I 
MeHTallHeH MW KPHCTaJJIH3allHeH H3 OTIKHMAEMBIX MIOPOBbIX PaCTBOPOB. STO Mp 
BOLMT K YCHJICHHIO CTPyKTYPHbIX CBASeH, MOpoda yTPayHBaeT MacTHYHY!O KOL 
CHCTeHUMIO, BOCNPHHHMaA CBOHcTBa TBepforo Tena. Ilpu 93nureHese Tak 
IIPOHCXOLUT HE3HAYHTeJ bHOe HSMCHEHHE HX MHHEPAJIbHOTO COCTABa, HO OHO Kacé 
€TCA JIHLUb AKLECCOPHBIX NPHMeceH, BTO BPEMA KaK H3MeCHEHHA PaBHbIX NOpoAC 
oOpa3yrOulHX PIMHUCTbIX MHHepaJIOB NOYTH He OWLYTHMbI. B caMbIxX HH3aX 30H 
SMHreHe3a Pa3BHBaeTCA AKTHBHOCTb KPC€MHEKHCJIOTbI, YTO C HHKECHEPHO-Feodc 
THYeCKOH TOUKH 3PeHHA YJIYUWIaeT KavYeCTBO PJIMHHCTHIX NOpog (?). | 

Becb paccMOTpeHHBIH Mmpollecc JHTHPUKAUMH TIMHUHCTHIX OTIOKeHUH OOyC 
JIOBJICH 3HAYHTEJIbHbIM H3MCHCHHEM HX COcTaBa HM CBOHCTB B pe3ysIbTaTe rpé 
BHTalHOHHOrO yIJIOTHeEHHA H JeruyApatauun. B npollecce reoxHMuyecKHX, Or 
3HKO-XHMHYCCKHX H (H3HKO-MeXaHHYeCKHX MpeBpallleHHH (hopMupyeTca U 
MPpOYHOCTh WH YCTOHUYHBOCTD. 


Uuctutyt reonorua NMoctynya0 
AxkaylemHH Hayk A3ep6CCP 25 V 1959 
ITHTMPOBAHHAS JIATEPATYPA 
1®. C. Annes, Tp. V xcutep. acnupantcon AH A3zep6CCP, 1957. 2 B. TI. Jlon 


Tanre, TAH, 102, Ne 4 (1955). %1l. A. Pe6uuHaep, Ousnko-xumMuyecKad MeXaHHKé 
M., 1958. * H. M. Ctpaxos, Wse. AH CCCP, cep reon., Ne 5 (1953). 
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Aornage Akagemun nayrx CCCP 
1959. Tom 127, N 6 


TFEOJOTH A 


r. A. BYJIKHH u B. C. MOHOMAPb 


O MHHEPAJIBHOM COCTABE HM FEHE3HCE OTJIOKKEHWM 
COBPEMEHHOroO NJIA)KA SAMAMHOrO BEPEFA KPbIMA 


(ITpedcmaenexo axademuxom H. M. Cmpaxoesim 27 V 1959) 


Bonpoc O MHHePpaJIbHOM COCTaBe COBPeMEHHbIX MOPCKHX OTJIOKeHHH B Oepe- 
i OBOH 30He KpbimcKoro nowyocTpoBa AO CHX NOp OCcTaBaJICA He OCBeIILeHHbIM. 

eK My TEM, H3yYeHHe MHHEPaJIbHbIX KOMIJI€KCOB B OCaAKaX MOPCKOrO NAKA UH 
PHMbIKalollleh K HEMy TEPPHTOPHH B COYeTAHHH C UX reoMOpdosOrHyeckuM aHa- 

H30M, H€COMHEHHO, NO3BOJIMT Ooslee MpaBHJIbHO NOJOHTH K PeKOHCTPYKUHH 
| aneoreorpaduyeckoH OOcTaHOBKH, ONpeleMBUIeH XapakTep mpolleccoB ocal- 
KOHAKONJeCHHA B MPHOpexKHOH 30HE H CONMYTCTBYIOWLerO HM H3MeHeHHA Gepero- 
fB0H JIMHHM B HOBeHLIee BPeMA. STO, B CBOIO OYePeb, ABJIACTCH OCHOBOH NocTa- 
FHOBKH Pala MpakTHYecKHX 3afa4. 
| _Bbistchenuto storo Bompoca Ha mpuMepe OeperoBol nonocbI SanagHoro Kppi- 
‘Ma, M@*Ky ycTbem p. BembOek u 03. Kni3bii-Ap, nocBallleHa HaCcTOAWLaA CTaTbsA. 
B reocTpyKTYPHOM OTHOUIeHHH BbIJeeHHbIN PaHOH pacnoso*Kew B npesenax 
|AJIbMHHCKOH BiaHHbl, XAPAKTePH3YIOWeHCA 3HAYHTEJIbHbIM MOrpy2XeHHEM KO- 
PeHHbIX NOpoy nox ypoBeHb Mops. B HacToAlee BPCEMA PalOH UCNbITbIBAeT KO- 
meOaTesbHoe JBHXKeHHe OTPHaTesbHOrO 3HaKa. OTHM OOSACHHETCA TO, TO 
B OeperoBoM ycTyne, BAOb KoTOporo opMupyeTcA HeLUMPOKaA Nosmoca coBpe- 
M@HHOFO M1A2Ka, MOBCEMECTHO BbICTYIalOT TOJIbKO PbIXJIble, HHOFa cma6o cle- 
MCHTHPOBaHHble MOPOAbl YeTBePTHYHOFO HM MIHOWeHOBOrO Bo3pacta. IlozBep- 
XKeCHHbIC MOPCKOH aOpa3HH 3TH NOPOAbI ABJIAIOTCA OHM H3 HCTOUHMKOB CedH- 
MeHTallHH COBPeMeHHbIX MOPCKHX OCAKOB. 

Beperosasd JIMHHA Ha BCeEM MPOTAXKeHHH OT ycTbaA p. Benb6ek Jo 03. Kpi3bii- 
Ap poByas, cTporo BbITAHYTa B MePHAMOHAJIbHOM HalpaBJIeHHH H JUIWb B ABYX 
myHkTax, y Mbicos Mapronyao u Jlykys, o6pa3yer ABa H€3HAYHTE/. bHbIX BbICTY- 
ma K Sanafy, B cTopoHy mops. Mx npupogxa merKo OObaACHHMa TIpHCyTCTBHeM 
B OeperoBoM ycTyne I PeBHeYeTBEPTHUYHbIX FaJeUHHKOB, KPeMKO CILEMeHTHPOBAaH- 
HbIX JO KOHTIOMepaTa H Oomee yCTOHYMBbIX K MpolleccaM 5po3sHH u aOpasun. 
CoBpeMeHHbIM MJIt%K B PaCCMaTPHBaemMoH OeperoBol 30HE BbIJeIAeTCA B BIE 

HeluHpoKoH (70 10—15 M) mosocbl, CMO2%KeHHOH MecuaHO-raJieuHbIMH OTJIO*Ke- 
HHAMH. CO CTOPOHb! CyIM 39Ta MONOCa OKAHMJIAeCTCA BbICOKHM OOPbIBHCTHIM Oe- 
PeroBbIM yCTYNOM, OpoBKa KOTOPOrO YeTKO OKOHTYPHBaeT NOBEPXHOCTh NPHMbI- 
Kaloule K Na%Ky ApeBuel Teppacbl. OOpa3zoBanue NocweqHeH OTHOCHTCH K KOH- 
Wy miMoleHa — Haualy YeTBePTHYHOTO BPeMeHH, T. €. K NepHOLy 9PO3HOHHO- 
AaKKYMYJIATHBHOH JeATeIbHOCTH PYCJIOBbIX MOTOKOB, APeBHHe 3PO3HOHHBIE JIOK- 
OHHbI KOTOPbIX yHaCJleOBaHbI JOJMHAMH COBPeMeHHEIX pek — BewbOexka, Kaun, 
Anbmbl 4 Bysnranaka. OnpeyemeHue BO3pacTa Teppacbl BbITeKaeT M3 CTPaTHrpa- 
cbuveckoro MOJO%KeHHA CNaralollHxX ee NOKPOBHbIX FaJIeUHHKOB, 3aserarollux 
Ha Pa3MbITOH MOBePXHOCTH MeCTPOMWBeTHbIX KOHTHHEHTAJIbHbIX IJIMHHCTbIX OT- 
OXKeHHH, ColepKallluxX B OTIebHbIX MYHKTAX (c. HuKkosaeBkKa, ycTbe p. Besp- 
6ek) ocTaTKH (bayHbl Muekonutaioumux: Mastodon arvernensis Cr. et Gob., 
Elephas meridionalis Nesti u ap.,— oTHocaulelica, no B. H. Ppomosy (?), 
K XAlPOBCKO-IICeKyNCKOMY IIJIMOWeHOBOMY (ayHHCTHYeCKOMYy KOMIMVIeKCy. 
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B Hayae rojoiweHa yCTba YNOMAHYTHIX BbIlle peK MpeAcTaBANA 3HadH; 
TeJIbHbIe MO MIOWLalH JIMMaHbl, HbIHe 3aXBayeHHble MOPeM MpH onycKanun Oeperé| 
¢ KOHIa IlIMOWeHa Ha MpoTA2KeHHH YeTBepTHYHOFO MepHosa Ha 5U—60 o (', ?, | 
HW ero MpeoOpaso0BaHHH U3 JIMMaHHOTO B aOpasHouHbli. [lorpykenue cyuim onpe- 
qeluslo XapakTep MOJe/IMpOBaHHA COBpeMeHHOorO Oepera HM eFO COCTaBHOH 4a; 
CTH — 30HbI MVIA2Ka. 

Hexoropble ucceqoBatTemu (*) CYHTaIOT, YTO HCXOJHbIM MaTepHaJIOM Jia Ha-, 
KONJICHHA MeCUaHO-raJleuHbIX OOPa3OBaHH MIAKAa CYKHIH MPeHMylUleCTBeHHO} 
TI@PeMBITHIE + MOPeM TaJICUHO-CYIIMHHMCTbIeC OTJIO%KCHHA YNOMAHYTOH BBbILEe 
ApPeBHeueTBePTHYHOH Teppacbl. Ita TOuKa 3peHHA OOOCHOBHIBaeTCH aHaOrMen 
meTporpaduyeckoro cocTaBa raJIbKM IWIAxKa C MOKPOBHBIMH raJieYHHKaMH Tep-| 
pacpi. [IpopeqeHHoe xe aBTOPaMH CPaBHUTebHOe MMHEpasOrM4ecKoe HU3y4eHH 
MeC4UaHO-FaJle4HbIX OTOKeHHH MWIAKA HU APeBHeEYeTBEPTHYHOM Teppacbl MO3BO- 
JIACT H3MCHHTb CYMecTBy!Ollee 0 TOMY BONMpOCcy MHeHHe. 

CoctTaB TAKeJIbIX MHHePaJIOB OTMOKeduH MIAKAa U3SYaJICA C NMOMOLLbIO WWIH- 
XOBOrO ONpoOoBaHHA, KOTOPOe MPOBOAMMOCh Yepes KarxKbIe 1—2 kM, Cc Noce-, 
JLYIOULMM pasdemeHveM mpoO Ha MHHepa/buble (PpakuuH. Bcero Ha NpoTsa*KeHHu 
25 KM Oepera ObI10 B3ATO ABeHaAWaTb mpoO; Bec MpoOb! KoeOauca oT 8 No 16 Kr.) 

MsyyeHHe MHHepaJIbHOrO COCTaBa OTJIOXKCHHH COBPeMeHHOFO MIAwKa NOKAa- 
3a0, 4TO PA WeHHbIX B MPOMBILIJICEHHOM OTHOWICHHH MHHepaJioB (IWMPKOH, ; 
WJIbMeHHT, PYTHJI H Ap.) HakalJIMBalOTCA B 3HAYHTeCJIbHO OOJIbUIMX KOHIWeHTpa- 
WHAX, UCM B J[PyruX THMaX YeTBEPTHUHbIX OTIOKeHHH. B cpeyem coflepxanue 
TAKEbIX MMHepasoB cocraBaeT 1—2%, a B OTJeMbHBIX cyuaax To 7—8% 
K OOULeMy Becy B3ATOH mpoOn. IIpu sToM cosep*KaHHve HWIbMeHHTa HepeAKO JoO- 
cTuraer 20—30% kK oOllemy BeCy BCeX TAKesIbIX MHHepasioB. 

Jia Bcero COBpeMeHHOTO MOPCKOrO IVIAxKa XapakTepeH BbIePpXaHHbIH CO- 
CTaB TePPHTeHHbIX MHHepaJIOB, BKJOUAIOWMH UWJIbMeHHT, MArHeTHT, XPOMHT, 
rpaHaT, WHPKOH, PYTHJI, aHaTa3, TYPMaJIHH, OapuT, aBrHT, rlayKOHHT HM CHJe- 
put. B otjesbubIxX CJlyuanxX BCTPeyaloTCA WOW3HT, IMMJOT, runepcTeH, poroBaa 
oOmanka, anaTuT 4 OpyKuT. Hwxe JaHa KpaTKaa XapakTepHCcTHKa MepeyncweH- 
HbIX MHHepaJloB, IPHYeM B CKOOKaX yKa3aHbI UX CpeHHe COJepXKaHHA B MpO- 
IeHTaX K OOWeEMY BeCy THXKeJIbIX MHHePaJIOB BO B3ATbIX mpobax. 

UabMeuut (~20%) Berpeyaerca B OKaTaHHbIX TaGIMTUATHIX KPHCTAaJ- 
aX, MpelcTaBsAOWlux CcoOoH KOMONHAalMIO AByYX PpOMOO23ApoB Hu NHHaKoHAa. 
Munepaa oOmaqaeT NOBbILMeHHOH MarHHTHOCTbIO. 

MarueTuT (<8%) Berpeyaerca B OKTAa34pH4eCKHX KPHCTawaxX WIM 
OKaTaHHBIX 3epHaXx. : 

Tpanuatn (>10%) umewr dopmy u30MeTpHueCKHX HJIH HeMpaBHJIbHbIX 
sepen. Ha nekoTopbix 43 HX COXpaHAIOTCA TrpaHH poMOososeKaaapa uM CTY- 
MeHuaTble CKYJIbITYPHble OOpasoBanusa. Ilo uBeTy cpequ HUX BbIJeMAIOTCA pas- 
HOCTH; JIMJIOBbIe, MO COcTaBy MpHOM*KalollMecA K aIbMaHJMHy, HW OypoBaTo- 
*KeJITbIe, MO cocraBy NpHOmMKalollHecs K nupony. IlokasaTenm npenoMieHHA 
Pa3HOBHAHOCTeH TPpaHaTOB MMeIOT COOTBETCTBEHHO BeIMYMHEI NopagKa 1,80 
wu 1,76. 

ILupkou (5%) npeqcTaBeH OKaTaHHbIMH B Pa3JIM4HOH CTeneHH KPHCTaJ- 
aMH IpH3MaTHYecKoro raouTyca c KOMOnHalHelt ZByx mpu3Mm (100) u (110), 
MMNMpaMAanbHow Ounupamuypl (311) u 6unupamugp (111); oKpatien B poso- 
BbIH, AbIMYATbIM, KPEMOBbIH HH APyroli WBeT, HO Yale Bcero GecuBeTeH. Cojep- 
XKHT Fa30B0-%KHAKHe HW TBEPAble BKJIIOUCHHA, HHOPa BbITATMBAIOULNeCA B Wenou- 
KH BJOJIb [pan 30H B KpuUcTasue. 

PyTua (HeCKObKO MpoweHTOB) OOpasyer yANHHeHHbIe OKAaTaHHbIe 3ep- 
Ha, OOJOMKH MpPH3MaTHUeCKHX KPHCTa/IIOB WIM HX OKaTaHHble KOWeHuaTHIe 
JBOHHUKH. 

Anavas (eQMHHUHbIe 3HaKH) BCTpeyaeTcA MOBCeMeCTHO H MMeeT rovtyOo- 
BaTO-CepbI JIM %KeITOBATO-CepbIit UBeT. CpeAM OKATAHHbIX B PasJIMUHOM cTeneHH 
3epeH aHaTa3a HepeKO COXpaHAIOTCA OOJIOMKH AHUMPaMMasbHbIX KPUCTAasI- 
JIOB, HHOra Cpe3aHHbIX NMHAaKOMJOM. B oTqenbubIx cy4YadX MMHEPa MosBep- 
%KeH JICHKOKCeHH3alLNH. 
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Pp Py KuT (1—2%) npeqcrapnen cia6o OKaTaHHbIMM TWIOCKHMH KJIMHONO- 
(SIMA KPHCTaaMH Xe/TOH C YepHbIMH MATHaMM OKpacKku. Ha ux noBepx- 
WM MOiKeT COXPaHATLCA MapalebHad WTPHXOBKa NO yWIMHeHHIO. 

jPapur (1—2%) oOpasyer raOmryatbie oKaTaHHbIe KpUcTaIbI, 6ec- 
rHbIe HIM Oemble. Kak mpaBHio, OHM COepKaT HECKOJIbKO 30H pa31u4HOw 


yYPMAAUH (eCAMHHUHDIe 3epHa) UMeeT PasNMUHYy!O CTeMeHb OKaTaH- 

H HJIK, pexe, COXpaHsxeT POPpMy KOPOTKOMPH3MaTHYeCKHX KPHCTAaJVIOB, 
TOPbIX TPHTOHAIbHad HW JMTPHPOHAaMbHaA NPH3MbI KOMOMHUPYIOTCA C OJHHM 

ABYMA pomOosApamu. Ilser typmManmHa seeHoBaTo-Oyppiit mim Oypbili. 

TaABPOWMWHT HaXOMUTCH B KeNTO-OypbIX HM B XKEITHIX OKATAHHbIX 3ep- 

oOafaloiwuX CHJIbHbIM MIeOXPpoH3MoM. 

MpOKCeHB (oOKoNO 5%) npexcraBserHs! aBrHTOM HM rHuepcTeHOM, 

€ualOllHMCA B BHe HOMYYrIOBaTbIX HJIM NOJyYOKaTaHHbIX 3epeH. CepoBaTo- 

eHOrO HJIH OypoBaTo-3eeHOrO IBeTAa. 

HPoroBax oOMauHKa (1—2%) oOpa3yer nposomroBaTHie 3epHa MO- 
|7TOBaTOH POPMbI WIM TaOHTYAaTHIe MPAMOYTOJIbHbIe KpUucTanJbl Cypo- HAM 

(CHOBATO-YepHOrO Bera. 

X poOMAUT (BeCbMa pefOK) B BH OKTASIPHYeCKUX KPHCTAJIOB, B PpasH4y- 

If CTeMe€HH OKATaHHbIX, HMeeT YePHbIM H B TOHKAX OCKOJIKaX OypbIl WBer. 
QunuLoT (BecbMa pefoK) npescTaBseH Oypo-xKeNTHIMA OKATAaHHbIMH 3ep- 

IMM, OO1aarollMMu Cma6bIM MIeoXpoH3MoM B Oypo-xenTHIX (Ng) H KpacHoBa- 

pkenTHIX (N») WBeTax. 

ILou34UT oOTMeyaeTCa TakK>%Ke OUeHb pesKO. Ero 6ypopaTo-xeTHIe 3epHa 

laatoT yrvloBaTOH opMoH Hu CHbHBIM TwIeoxpou“3mMom (N, — kpacHo-6y- 

4, Nm— 3e1eHOBaTO-x*KelTHH u Ng — cuHeBaTO-3e1eHbIit). 

AtlaTHT OOHapyxeH B BHJe OOJOMKOB GeCIBeTHEIX MPH3MaTH¥UeCKUX 

MMCTAJIJIOB. 

TanayKOHHT mpelcraBseH YepHbIMH HW TEMHO-3eJICHLIMH OKAT@HHbIMH 

DHiMH. 

CuhepurT (aunorga go 30%) npefzctaBiaer coOol TeMHO-KOpH4HeBBbIe 

‘ATAHHbIe 3ePHa. 

B pesysibTaTe MHHepasIbHOTO aHaJIH3a TeEPpPHIeHHBIX KOMIOHECHTOB [peBHe- 

TBEPTHUHOM Teppacbl OOHAPYXeHbI WMPKOH, PYTHJI, PpaHaT, aHaTa3, MarHeTHT, 

[bMCHHT, KHAHHT, aHJaly3HT, MMPOKCeHbI, TYPMaJIMH, OapHT MH anarHr. 
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Tabauna 1 


CpaBHUTeIbHbId MUHepaIbHBIM COCTaB OCaMKOB COBpeMeHHOrO 
nuisxka Sanaguoro Gepera Kpbima u ApeBHeyeTBepTHYHOH Teppacbl 


Muunepaa Naax oe Munepan Tax EP 
Llupkou -+ | +--+ || Crappoaut - = 
Tpanar +++) + XpOMHT + + 
Pytua + + Poropasa oOmMaHKa | -++ -t- 
Anata3 + — Bpykut 4- + 
Vapmeunt +++) - Llousut + — 
MaruHeTut +--+ + OQmH OT + — 
Baput + -+- AnatTur -L + 
TypMaauH +- + | KuaHur — |++ 
ABrHuT + -- AHfany3ut — a 

IIpumMeuanune. +-+-++ o3HauaeT Oombuline cofepxKaHHA, 
++ cpequHe cofepxanns, -+ Mable cofepxkaHHaA, — OTCYT- 
CTBHe. 


Vis cpapueuua cocTaBa OTOxKeHHA MIs2Ka MU ApeBHEYeTBeEPTHYHOH Teppacsi 
M. Ta61. 1) BAHa pasHHla B KaYeCTBEHHOM HW KOJMYeCTBEHHOH XapakTepH- 
Ke BeYULHX MHHepasoB. Tak, B ApeBHeYeTBePTHYHOH Teppace MPHCYTCTBYIOT 
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3HAUNTeNbHbIe KOMYeCTBa KHaHUTa H aHJasy3uTa, He OOHapyKeHHbIX B OTJ) 
XKeHUAX TWIS2Ka, HW anaTHTa, 3HAYHTebHO MeHee B HHX PaClpocTpaHeHHO! 
B To xe BPeMA B TeppaCOBbIX OTJIOXKeHHAX He OOHAPY2KeHbl OpyKHT, CTAB 
JIMT WH TulayKOHUT — MHHepaJbl, YaCTO HaXOJHMbIe B OCAaKax mpHOpexHO 
wisoka. STO noKasblpaeT, YTO OOpasoBaHve ApeBHeYeTBEPTHYHON Teppacbl ME 
UcxOqMNO 3a cueT pa3sMbiBa nopox Topxoro Kppima, cosepxkaBllux KHaHHT 
aHaJIy3HT HW MOJIHOCTbIO paspyLICHHBIX K HavaJly TosolleHa. 

IlpupefeHHble JaHHbIe NO3BONAIOT YTBEPKMaTb Ce AyIoulee. 

Ha ocHOBaHHM yCTaHOBJeHHOrTO pa31HYHA B MHHEpaJIbHOM COCTaBe OCaK 
peBHeYeTBEPTHYHOH Teppacbl H COBPeMeHHOFO MOPCKOFO IMvIs2Ka (cm. Ta6w1. 
MOXKHO Nosaratb, YTO HCXOJHbIM MaTepHaJIOM B OPpMHpPOBaHHH MoceqHe 
ABHJIUCb MiaBHBIM OOpa30M Pa3MbITbIe MH MepepaboTaHHble aOpasHvel OTIO>%KeH! 
cylleCTBOBaBIIMX PaHee JIMMaHOB B ycTbAx pp. Besboex, Kaua, Aubma u By 
raHak, a TakoKe MecuaHO-rasleuHble OOpa3s0BaHHA, B 3HAYHTeJIbHOM KOJIMMCCT 
MOCTaBJIAeMbIe B GeperoBy!0 30HY PYCJOBbIMH MOTOKAMH OTMCYCHHDIX BbILIe pe 
ocobeHHO B Nepvog BeceHHero nonoBpogba. J[pepHeyeTBepTHuHaA Teppaca, M 
BHJMMOMY, HeKOTOPOe BPeMsA Oba BalLHLeHa OT BO3LelicTBUA aOpasHH ecTec 
BeHHbIM PpyOexKOM — OCLIHPHbIMH JIMMaHaMH, KOTOPbIe, COWICHAACh, BEPOATH, 
WMC CXOMHBIMi OOJIMK C COBPeMCHHBIMM YepHOMOPCKHMH JMMaHamH. VM anu 
B CaMOe TlocmeqHee BPeMA, C HCUe3HOBEHHeM 2TOFO ecTeCTBeEHHOrO py6exka, pa 
MBIBaeMbIe BOJIHAMH MOPS OTJIOXKeHHA Teppacbl Haya NMOCTyNaTb B 30HY WJ 
Ka UW MPHHUMaTb yuacTHe B CTPOCHHH (LOPMUPYICLAXCA TAM OCAJKOB. 

B oTmoxKeHHAX MWIA2%Ka MPOHCXOMMT KOHUCHTPallHA WJIbMCHHTA, BbIHeCEIHO! 
W3 OCaOUHBIX HW MarMaTHyeckux Nopog TopxHoro Kppima, B OOubIIMHCTBe pasH 
BHIHOCTeH KOTOPbIX IIPHcCyTCTByeT JaHHbI MMHepas. TloppmueHHble ero coze 
XKAHHA YCTAHOBJICHbI B OTZEbHEIX MpoOOax NecuaHoO-raseyHorO Mid%Ka B Npeyx 
ylax paccMaTpHBaemoro pahoua. 

YunTbipat PeHeTHYeCKYIO CBA3b OCAKOB COBPeMeHHOFO MMIs2xKa C Necuak 
fasIeUHBIMH OTOX%KCHHAMH MOPCKOrO JlHa B MpHOpexkHOH Momoce (KOTOpy1o p 
Hee 3aHHMaJIH JIMMaHbl) H MMeCuaHbIMH MIA%KaMM pacmOO*KeHHOrO .ceBepHi 
KamamurcKoro 3a1MBa (Kya TeppHreHHbIi MaTepHas MepeHOCHTCA 102KHBIM T 
YeHHeM H OCaxKaeTCA B 3HAYHTeIbHOM Macce — Jo 200 r/c (°)), ecTb OCHOBaHI 
mpemnolaraTb CYUIeCTBOBaHHe Ha 3TOH 3HaYHTebHOM TeppHTOPHH coBpemMe 
HbIX IIpHOpe2KHO-MOPCKHX HJIbMeHHTOBLIX poccbineH. B cBA3H C STHM B aHHe 
palioHe HeoOxOZHMO MIpoBecTH reoorHyecKkHe UCCJIeOBaHHA B WeAX BbIABI 
HHA HW OWeHKH poccpinen. 


VncTuTyT MMHepasbHbIX pecypcoB ; Nocrynuso 
Axayemuu HaykK YCCP 295 IV 1959 


I[MTHPOBAHHAS JIATEPATYPA 
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ae Jloknanm Arkagemun nayr CCCP 
1959. Tom 127, 6 


PEOJIOPH A 


1B. H. KONOPYJIHH 


BTOPHYHSIE H3MEHEHAA NMOPOR YFJIEHOCHOM TOJILIM 
YANAHCKOPO MECTOP20KIEHAA TYBUHCKOFO TIPOrHBA UH. 
POABJIEHUA MOCIEVOPCKOFO MAPMATH3MA B 39TOM PAHOHE 


(ITpedcmasaeno akademuxom H. M. Cnpaxosoim 25 IV 1959) 


Uajauckoe MecTopoxKeHHe KaMeHHBIX yrueli pacnoslo%*KeHo B 3analHol 
<TH TyBuxckoro npornOa. YrseHocHble OTIOKeCHHA BHINOIHAIOT 3eCb NOVO- 
‘0 OPaXHCHHKJIMHAJIbHY!0 BIaMHy M1OULabio OKOWIO 7 KM?; Ha CeBepO-BOCTOKe 
|| pacnpocTpaveuue oOppiBaetca cOpocom, opHeHTHpoBaHHbIM c 3C3 Ha BIOB. 
| JIEHOCHbIe OCAAKH HMELOT CPeHEIOPCKHH BO3PaCT H B OCHOBHOM COOTBETCTBYIOT 
ityrxemckol cBuTe Yjiyrxemckoro Oaccelina (1); mogcTualoTcA OHH NOposamu 
Jypa:w JeBoua. 

YrueHocHad TOJa B HMKHeH YaCTH CNOKeHa MIOXO COPTHPOBaHHbIMU 
PC4aHO-rpaBHHHbIMM NMOpOAaMA (MOWLHOCTbIO B 20—25 M); B OCTaJIbHOH YacTH — 
PPeClaHBaHHeM AJICBPOMHTOB H AaPHJVWIMTOB C OTJebHBIMH MpociosMu mec- 
RHHKOB, MPpeCCHOBOAHbIX H3BeECTHAKOB H OJHHM-2BYMA MaJIOMOLHbIMH H HeBBI- 
>P?KaHHbIMH M1aCTaMH YI WIM yrvIMCTbIX Mopoy. MouluocTb sToH 4yacTH pa3- 
23a focturaer 130—135 m. Ha necuano-rpaBuliHbIxX Mopowax HW2KHeEH YacTH 
aspe3a 3aneraeT Uagancku yroubHbIi miacT, MpeACTaBJeHHbIM yrvIAMH, Me- 
EXOJHbIMM OT Fa30BbIX K %KHPHbIM. Ero MOULHOCTbh KOIeOeTCA OT HE€CKOJIBKHX 
eCATKOB CAHTHMeTPOB MO 1OXKHOM HM IOPO-BOCTOUHOH OKPawHe MeCTOPO*XKeHHA 
0 13,4 M B ero ceBepo-3anaqHoH YacTH. O6ulad MOULHOCTb YIJICHOCHbIX OTJIO- 
‘eHHH WocTuraeT 150—160 m. 

BelllecTBeHHbIH COCTaB NeC4YaHO-rpaBHHHbIX H aJI@BPHTOBbIX OCAXKOB Xapak- 
SPH3yeTCH BbICOKMM COJepxKaHveM abOUTa, Ka/HMeBbIX MOJIeEBbIX LINAaTOB, 
6JIOMKOB KB@PLMTOB HM KuCIbIxX 9ddpy3uBoB. LlemeyT KpynHo- H CpeHesepHH- 
TbIX M€CYaHHKOB H MCJIKO3EPHHCTHIX PPaBeJIHMTOB TpeAcTaBJIeH KaOJIMHHTOM, 

M@JIKO3CPHHCTbIX MeCYaHHKaX MH aJIeEBPOJIMTAaX — IIMHUCTO-FHAPOCJIOAHCTO- 

nopuToBoH MaccoH. B WeMeHTe MPHCyTCTBYIOT BbIJeIeHHA JICHKOKCeHa HW TOH- 
OarperaTHoro KapOoHaTa, MpelcTaBsAloulero CMeCb KaJIbIWTa, AHKePpHTa HU 
‘eIE3HCTbIX KaPOOHATOB THMa OpeliHeputTa. 
' B wWeutTpambHo uw ceBepo-3anaqHolt YacTAX MeCTOPOXKMEHHA ObIIH USYYeHbI 
a3pe3bl ATH CKBaKHH, PacnOJIO%KeHHbiX NOTH Ha MPAMOM JIMHHH B HampaBse- 
uu c 103 wa C3. PacctosHue MexkKAy KpaHHHMu CKBaxKHHaMH He MpeBbillaeT 
,Oo KM. OfHa H3 CKB@KHH NOJIHOCTbIO MepeceKla yrvIeHOCHY!0 TOJILLy HW Bpe3sa- 
acb Ha rilyOuHy cBbIlwe 30 M B CHIbHO Pa3JIOX%KeHHbIe KaJIbIMTU3HPOBaHHble 
va6a3pl. Ilo BceM MATH CKBaKHHAM YCTAHOBJIeCHbI aeKO HAYyUIMe BTOPHUHbIe 
3MeCHEHHA BeLLeCTBeEHHOrO cocTaBa mopox. Mukpockomuyeckoe H3y¥eHHe MO3BO- 
ACT BbIJCIHTb TPH 30HbI, CYWIECTBEHHO Da3JIHUaIOLMeCA XaPpaKTePOM TaKHX 
3MeCHEHHH. 

I? 30h a TomHOCTbIO HSMCHEHHEX HW BTODPDHYWH'O. OK 
apuoBaHHbIX MOPOY MpuypoyuBaercA K HMKHeH YAaCTH paspesa 
HMeeT MOULHOCTh He Oomee 30—35 M. 

Becb o6OMOUHbIM MaTepHas MecuaHO-rpaBHHHbIX MOpol (NomeBble LWimarTHl. 
YCKOBHT, XJIOPHT, OOOMKH 2py3HBOB, WeMeHT) MOMHOCTbIO 3aMeleHbI KBap- 
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uem. OOpasyerca MpakTHYeCCKH MOHOMHMHEPaJIbHO-KBaplleBad NOpOfa C KPyMt 
MH BbIJeeCHHAMH KBaplla OCTPOYrOMbHOH HAM anuaToOH (OPMbI, 3aKJIOUeHH 
Cpe arperaTHbIX 3e€PHBIWeK KBaplla Pa3MePOM OT HE€CKOJIbKHX MHKPOH 
0,05—0,1 mm (puc. 1). B BepxHux ropH3O0HTaX 30HbI BCTPeyaloTCA 4eLIyH 
XJIOPHTa HM rHApocsoAb. Cpelmu KBaplleBOrO MaTepHasia NOPOAL NPHCYTCTBY. 
B OOJIbIIOM KOJIMUeCTBeE XOPOLIO OOPMJICHHbIe KPHCTAaJIJIMKH MHHePaJIOB OKH 
THTaHa (6OpyKHT HIM aHaTa3), NHPHTa, TOHYAKIWHE BbIAeeCHHA JIMMOHHTA H } 
mMaTuTa. B HeKOTOPbIX 3aMELCHHbIX KBaPIleM 3€PHaX NOJIEBbIX WNAaTOB COX} 
HAIOTCA MPOAYKTHI NepBOHAYANbHOTO Pas/IORKeHHA NOCMeAHHX; YelyHKA TW 
HHCTbIX MHHePaJiOB, KaOJIMHHTa, CepHluTa. OOMOMKM NOMHOCTbIO OKBapllOBa 
HbIX S¢bPy3HBHbIX NOPOA OObMHO COXPAHAICT SIEMEHTHI N€PBOHAYAbHOHK CTpy 
TYPbI, MposxBsAlollelca B (opMe H OPHEHTHPOBKe BTOPUYEBIX 3CPHbIWeK KBa 
Wa, OOpasoBaHHbIX NO MO/eBbIM WiNaTaM H HepeAKO COfepKallux NPOAYKTH! | 
pa3JlI0%KeHHA — TVIHHHMCTbI€E MHHePavIbl, BbIJeIeHHA JIMMOHHTA. ¥ 

Il. 3o0oHa OTHOCHTCABHO CHABHBX HSIMCHECHHH TI) 
po c mpeuMymMecTBEHHOH cepHuuTH3SaNHeH pacnon 
raeTcA Hay nepBoH uM MMeeT MOLHOCTh 20—25 M. 

OG6OMOUHbIN MaTepHad NMeCuaHO-aJIEBPHTOBbIX NOPOA NOABeprcA 3HayHTe 
HOMY H3MeHeHHIO. Bovibliad YacTb NOeBbIX WWNaTOB, a B HHKHEM YaCTH BCe TI 
JI€BbI€ LuMaTbl, 3aMeleHa YeLyHuUaTbIM arperaToM CepHIHTAa H BbILeJeCHHAMH KBaj 
ia, NOCIeqHHe YACTO COH3MEPHMBI C OOJIOMOUHBIMH 3epHaMH (puc. 2H 3). KBapue 
3aMeLeHbI YeluyHKH OOMOMOUHOTFO MYCKOBHTA C OOPa3s0BaHHeM MaKeTOB CHJIbE 
rHApaTHpOBaHHOH OeclBeTHOH CJIOJbl MH HENPaBUJIbHbIX, MHOFa PpeskKO yk 
HeHHbIX BbIeyeHHH KBaplla. TlofoOHomy xe npeoOpa30BaHHlo, NO-BHMMOM! 
HOLBeprvivch TaOJIMYKH XOpuTa. OOMOMKU KBaplla CHJIbHO pereHepHPOBaHb 
BO3HHKJIH P€3KO OCTPOYFOJIbHbIe 3ePHa, HepeKO C BKJIIOUCHHAMH Y4AaCTKO 
KaOJIMHHTOBOFO MaTepHaula, CHJIbHO Pa3JIOXKeHHbIX OOJIOMKOB NOJIeBbIX WINAaTOB 
addysupos. BetpeyaioTca 3epHa KBapla, 3aMele€HHbI€e BTOPHYHO XaJMeZOHOM 
Hexoroppie o60MKH ad@y3uBoB NOsABepriucb NOJHOMY OKBaplleBaHHlO C CO 
XpaHeHHeM NepBHYHOH CTPYKTYPbI, Apyrue coxpaHuJIH CBOH MCXOHBIM COCTAaR 

KaoJIMHHTOBbIH MaTepHad WeMeHTA, TaK 2Ke KaK H KaOMHHHT, PasBHBaIClNh 
ca B Oosee BbICOKHX TOPH3OHTAX NO NOJeBbIM WinaTaM, NepexOANT B cepHlu 
(Nz = 1,587 + 1, Np = 1,552 + 1, Ng — Np = 0,032); B HeKOTOpEIxX H3 TO’ 
MX Ly OOJIOMKaMH BbIJeAeTCA XaleqoH. B wemenTalluu nopod Coubuurylo pos 
HrpaeT BTOPHYHbIN KBaPleBbIH MaTepH, OOPasoBaBWIMHcA 3a CUeT Pa3OXKeHH. 
noveBbIxX wnaToB. Ilo BEI_eNeHHAM JeHKOKCeHAa OOpasyloTcA TaOUTYATbIe KPH 
CTaJJIMKH aHaTa3a HM OpyKuTa. Wlupoxo pa3BuTb pomOo2zApuyeckHe BbIJeueE 
HHA KeNe3HCTbIX KapOOHaTOB — NHMCTOMe3sHTa MH cHeponmesuTa. Kap6ouari 
Pa3sHBalOTCH YaCTO MO MHKPOTPellHHaM, NMepeceKalolluM NOpoAy. 

Maxpockonnyecku noposst Iu I] 30H xapakTepusylOTCA MACCHBHOCTbIO, 4 
CTO COJlep2KaT MeJIKHe NATHA JIMMOHHTA; NO CBO€EMY BHEWIHeEMYy BUY OHM HaNc 
MHHAIOT KBapluTbl. B caMbIX HH3aX YIJIeHOCHOH TONUM WMpOKO pacnpocTpé 
HEHbI TPelHHbI, BbINOJIHEHHbIC JIMMOHHTOM HM XKeJIe3HCTbIMH KapOOHAaTaMH: Ck 
HeEPHTOM, MHCTOMe3HTOM, aHKepHToM. B psye clyyaeB HHTCHCHBHAaA JMMOHHTY 
3allH1 PaASBHBaeTCA PaBHOMEPHO NO BceH Nopore. 

Ill. Sona OTHOCHTECALBHO Ccua60 HSMCHECHHEDX we 
pow. K nek oTHOCHTCA OCTambHad YaCTb YrNeHOCHOH TOMMLH MOMWIHOCTHIO 7 
100—110 m. 

O6IOMOUHBIe KOMNOHEHTEI NOPoL OObIMHO cma6o 3aTpPOHYTbI Npolleccam 
BTOPHUHOTO PasOKeHuA, B OObIOM KOJIMUeECTBE IPHCYTCTBYIOT 3epHa None 
BbIX LUNMAaTOB BbICOKOH COXPaHHOCTH, BCTPeYalOTCH CUJIbHO CepHILMTH3HPOBaHHBI 
WH KaOJIMHH3HPOBaHHble OOJIOMKH; HHTCHCHBHOCTb 3TOTO mMpolecca HeCKOJbK 
BO3PacTaeT BHH3 NO paspesy. KaouMHHT 4acTo OOpasyerca B MeIKHX TycToTa 
HM MHKPOTpelliMHax, Nepecekaloulux MOpody. On xapakTepusyerca cneyiouluM 
ONTHYeCCKHMH KOHCTaHTaMH: Ng = 1,567, Np = 1,561, Nz — N,= 0,C06, nps 
Moe HJIM OM3KOe K TIpsAMOMYy yracaHve. OOJIOMKU KBaplla 3aMeTHO pereHepr 
popanbl. MurencuBHocTb pereHepallun 3epeH KBaplla BO3pacTaeT K OCHOBAHUI 
30HI. B nopofax B OoubIOM KOJIMUeCTBe NPHCYTCTBYIOT TAOMHUKH XJlOpHtTa 
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Puce. 1. Tonnoctbio okBaploBaHHblli 


Ppa3HO3epHHCTHIH MecuaHHK H3 I| 30HbI. I] 30HbI; B WeHTpe 3aMelleHHe OO70MKa 
BuHbI HeMpaBHJIbHbIe 3epHa KBaplla H 


moeBoro mata arperaToM CepHIHTa. 
TOHKOarperaTHad. KBapllepad Macca. Hux.-++; 100x 
Hux.+; 100x 


Puc. 2. TlecuaHuk KpyMHO3epHHCTbI v3 


Puc. 3. IlecuaHHk KpyMHO3epHHCTHIH U3 Puc. 4. AneppuTosbiii 
]] 30HbI; OOpa30BaHHe BbIJeNeHHH KBap- 30HBI; 
ua mo oO0MKy TouleBoro wmaTa HU B 

uemeute. Hux.+; 100 


n3pecTHaAK H3 III 
oOpasoBaHHe KOHKpeluuit cHeputa 
(remHoe). Hux. || ; 270 


feKOJIbKO THApaTHPOBaHHOrO MYCKOBHTa, 4aCTbI BbIJeIeHHA welKOKCeHa 4H 
DNJleHHA TOHKOarperatTHoro KapOonata. Iupoko pa3BuTbl Mpolleccbl BTOpH4- 
'X H3MeHeHHH, KapOOHaTHOrO MaTepHasla B H3BECTHAKAX HW H3BeECTKOBHCTHIX 


EBPHTO-IVIMHHCTHIX NMOposax. OHH MPOABHJICb B 3aMelle€HHH TOHKOarperat- 

O KabUHTa BbIAeeHHAMH Oyporo cusepuTa H CHAeponuesuta (NV, oT 1,800 

1,87), HeKOTOpble H3 TaKUX BbIJeeHH UMeIOT POPMY OKPYFbIX MHKPOKOH- 
fellMH (puc. 4), uHOorga oOpasoBaHve %*Kele3HCTbIX KapOOHATOB OTYeTIHBO 
}HypounBaeTcsA K Me@JbYaWIMM TpelllMHaM B Nopore. 
| Hapsy c mpeoOpasopaHvem o6m0MOuHOrO MaTepHasia BHOIHeE ONpeseeH- 
file HsMeHenns (PHKCHPYIOTCA H B XapakTepe PacTHTebHOFO BeLlecTBa, NPH- 
/TCTBylollero B NOposax. B BepxXHeli 30He OH MPeACTaBIeH B PasIMUHOH cTe- 
|}HH resleHIW pOBaHHbIMH OOpbIBKaMH TKaHeH WI HelpaBHJbHbIMH CryCTKOBbIMU 
fiqenenuamu. Tlomnocrbio Henpo3spauHbili (ioseHu3HPOBaHHbIM MaTepHad BCTpe- 
fterca oueHb peqko. B nopofax HHKHHX 30H PaCTHTeJIbHbIi MaTepHas CcoBep- 
JEHHO Helpospayen; 9TO XapakTepHO Kak JIA OOPbIBKOB TKaHeH, Tak MW JWIA 
SPBHYHO CHJIbHO TeseHUNPOBaHHOrO BellecTBa, NPONHTHIBalOlero Nopogy. 
MacuitaObl BTOPHUHEIX H3MeHEHHH MOpPOA BO BCeX TpeX 30HaX paspes3a yrue- 
DCHOH TOJIMH ONpeeAIOTCA HX Pa3MePHOCTbIO: HavOoslee HHTCHCHBHO OHH 
DOABJIAIOTCA B paBeJlMTax, CPeJ\He- H KPYMHO3EPHHCTHIX NecuaHuKax; aJleBpo- 
Tbl MH M@JIKO3CPHHCTbIe TieCYaHHKH H3MeCHAIOTCA 3HAYHMTeIbHO cylabee, XOTA 
Duan HalpaBJICHHOCTb MpolleccoB B HHX Ta Ke — CePpHUMTH3aUNA WM OKBaplle- 
Hue. J[aHHbIX O XapaKkTepe H3Me€HEHHA TVIMHUCTHIX NOpOA B Halllem pacnops- 
HHH HeT. 

Bce oTMeyeHHble OCOOeCHHOCTH BTOPHUHBIX H3MeHEHHH B Noposlax yrweHoc- 
how TomuH UakaHcKoro MecTOpoxKAeCHUA CYWECTBEHHO OTJIMUHbI OT INMTeHETH- 
CKHX H3MC€HEHHH OCaOUHbIX NOPOL, BOSHUKAIOWIUX NOX BJIMAHHeEM PerHOHasib- 
iorO MeTaMop@u3Ma. OHM pe3KO OTJIHUHbI OT 9NHTeHeETHYeCKHX NpeBpaulleHuli 
, HOPCKHX OTJIOHKEHHAX Pyrux paionos TyBuxHcKoro mporu6a, HMerOWLAX Hepel- 
O 3HAYHTEIbHO OOJIbILY!O MOLWLHOCTb HW HaXOJAWLMXCA B TO Ke BPeMA Ha Oosee 
H3KHX CTYM€HAX BTOPHUHBIX H3MeHeHHH. Ilo cBoeH cneluduKe STH H3MeCHEHHA 
seCbMa OM3KH K NpolleccaM @OPMHPOBaHHA BTOPHYHbIX KBapWHTOB. Cormacuo 
mpenctapnenuam H. VW. Hakosuuxa (?) OHM Pa3BHBalOTCA MPeHMYLLeCTBeEHHO 
3 KHCJIBIX H CpeqHuX aPy3HBax, B MeHbIWeH CTeMeHH B MeTaMOp@u4eCKHX H 
DCANOUHBIX NMOposax NO BMMAHHEM FHAPOTepMaJIbHOTO MeTAaCOMaTHYeCKOrO 
O3eHCTBHA HeOOJbIIMX OM3KHX K MOBeEPXHOCTH BHeAPeHHH KUCION H CpeqHeH 
MarMbl. UacTo nofo6uble H3Me€HEHHA CBAS3bIBAIOTCA C KaHaJIaMH, NHTABLIMMH H3- 
IMAHMA aB Takoro coctaBa. JIA BTOPHUHbIX KBaPWHTOB YCTaHOBJeH PA MH- 
qepaylOoruueckux (pallu, CMeHAIOWMX Apyr Apyra mo Mepe yJaeHuaA OT Mar- 
MATHYeCKOFO OUara: (PallWA MOHOKBaPLHTOB, (Pal BbICOKOFJIMHO3CMHCTHIX MH- 
jepasloB (KOPYHAa, aHayly3uTa, alyHvTa u Ap.), KBapU-cepHUMTOBaA (allua Hi 
tp. Ilo MuHepaybHOMy cocTaBy NepBasA H BTopaw dalluH H3MeHEHHBIX NMOpok 
yruieHOcHOH Tomlin UafancKoro MecTOopoxKJeHHA BeCbMa OJIM3KH K MOHOKBap- 
IHTOBOH HW KBapll-cepHUHTOBOH PauuMAM BTOPHUHbIX KBaPILMTOB, B TO BPCMA KaK 
IpHcyTCcTBHe dallHi BbICOKOIIHHOSCMHCTHIX MHHepaOB B Noposax yreHoc- 
10H TOU He ycTaHoBseHO. IlonoOHaA aHaOrMA HaBOJMT Ha MBICJIb O MPHCyT- 
‘TBHH B paHoHe Uayanckoro MecTOpoKAeHHA MOCMe!OpCKorO BHeAPeHHA KHC- 
IbIX HJIH CPeCAHHUX W3BEP2XeHHBIX MOPON, c BO3AeCHCTBHEM KOTOPbIX MH CBA3AHbI 
A3MCHEHHA YIVICHOCHBIX OTJIOXKeHHH. 

TIlpospeHuaA mocielopckoH MarMaTH¥eCKOl JeATeJIbHOCTH B 3anaqHOu 4acTH 
Tysuuckoro mporn6a ObluiM paHee ycCTaHOBJeHbI PAZOM uccmexopaTeeH. Tak, 
-. B. IImnycom (3) 6110 OTMe4eHO HECKOJIbKO TOYeK H3JIMAHHA OasaJIbTOBbIX 
1aB B KaliHosolickoe Bpema Ha 3anaye Tyspl. B. UW. Teoxoposuy (*) B palione 
~. [aronap, B HenocpeycTBeHHOH OusocTH oT UaancKoro MecTOpoxKeHHA, 
yCTAHOBHJI MHTepecHblli cryyal MoceopCcKoH THAPOTePpMAaIbHOH AeATeMbHOCTH, 
IPOABHBIeHCA B TeMaTHTH3allHH, KAJIbIMTH3aMM WM SIMOTH3allMH CpeHeIOp- 
-KUX yrvieHocHbIx Topo. Ilo MHeHHIO yka3aHHOrO aBTopa, 3TH MPOABIeHHA 
i@ MOryT ObITb CBA3AHbI C H3BeCCTHBIMH Me@JIKAMH HHTPy3HAMH KaHHOSOHCKHX 
JAZ AJIBTOB. 
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B paiione camoro Uagkauckoro MecTopoKAeHHA MpOABMeHHA mocaelopcKorc 
MarMaTH3ma Osu oTMeyenbt A. JI. JIocesbim, ycTaHOBMBLUHM MO 3anaqHOH, Ce: 
BePHOl H IOKHOH YaCTAM MeCTOPOXKLCHHA PAN Te APKO-KPACHBIX H 2Ke/TOBATO- 
Kpacublx noppuputos uv nopdupos. Mx nocetopceKHi BospacT onpesemneTCA AM 
10 HaJIM4M!O AKTHBHOrO KOHTaKTa C IOPCKUMH OTJOXCHHAMH. OHO U3 Tel 
NO 3anaqHoH OKPaHHe MeCTOPOXKAeHHA MPOpBaHo Taiko 2ua6a3os. 

Tlpu32qeHHbl2 B HacTOAulei paOoTe aHHble O HaIMYHM 3HAYHTEJIbHbIX BTO- 
PHYAbIX H3MeHeHHA OTMOKeAMH yresocHoH Tomulu UasaHckoro mMecTopoxkye- 
HHA CBHA2TeIb2TBYOT O MPHCYTCTBHU 3fecb THMaONCCaIbHOrO BHeAPeHHA M0- 
CCIOPCKUX KACJbIX HJM CPeMHHX H3BePKEHHBIX MOPOL. BnoJIHe BO3MO%KHO, YTO 
o6uapyxKeuupre A. JI. JIocepbim B palione MecTOPOKACHHA Tea KBAPUeBbIX MOP- 
(bupos H NOpupuToB MpeAcTaBAIOT OTBETBICHHA STOFO Oomee KPynHOrO BHEL- 
peausa. B takom cy4ae BOMpoc O KHCOM XapakTepe MOpod nocmemHero MOZKeT 
ObITb pelleH AOBObHO ONpeseteHHO. HecomMHeHHbIli MHTepec MpeACTaB/AIOT 
BCTpede IHble OHO U3 CKBAXKUH Ana6a3bl. Ilo-BHHMOMYy, OHM MpoOpbiBatoT rHno- 
TETHY2CKO2 TeMO KH2IbIX MODOM, a TaKKe OTUACTH HM IOPCKHe OTMOKeHHA HW NO 
BPeMeHH OOPa30BaHHA CHHXPOHHbI Aaike .na0a30B, BHeAPAIOUeHcaA B KBaple- 
Bble MODPupbI No 3anaqyo mepuspepHu MeCTOPOXKACHHA; CHJIbHaA H3MCHEHHOCTb 
2a6a30B CBA3aHa, BEPOATHO, C HX ABTOMeCTAMOP(H3MOM. 


TeonornuecKH HHCTHTYT Tloctynuso 
Akayemuu Hayk CCCP 20 1V 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


11]. 1. Tumogees, JAH, 120, Ne 5 (1958). 2H.’ YW. H a-K'0 BH UK: Tp 
BCErEH, M., Sat uid B. [luuyce, JAH, 84, Ne 2 (1952), 4B. HW. Teonopo- 
puu, JIAH, 91, 3 (1953). 


Jloxnayge Akanemun Hayk CCCP 
1959. Tom 127, N 6 


TFEOJOrH 1 


H. H. CEMEHOBHY 


Ibi CJIOMCTOCTH JOHHbIX OTJIOKEHHM JIAQO)KCKOFO O3EPA 


(ITpedcmaeneno axademuxom J. B. Haauexunoim 20 IV 1959) 


CioucTOCTh JOHHEIX OTIOKeHHK JIaqoxwckoro o3epa BHepBble Obiia onMCaHa 
MJIb3eHOM ('), KOTOPbIHd OOHapyxXu ee B ABYX OOpasllax rpyHTa B WeHTPambHOli 
IOMKHOH YaCTAX OB8ePa. 

Ulocrakosuy (?) aHalH3HpOBasl CMOMCTOCTh saOXKCKUX TPYHTOB (mes1OTOM- 
Bre cpesb!) Kak MOKA3aT@Ib U3MCHCHMA MeTCOPOJIOTHYeCKAX YC/OBHIi 3a MHO- 
JieTHHH nepHog. OH CBA3bIBaJI TOJILIMHY OTI@JIbHbIX CJIOCB, KOTOPbIe BO BCeX 
yuaAX MIPHHHMaJ 3a POAMUHbIeC OOPas0BaHHA, C MOFOAHbIMA YCJIOBHAMH OT- 
QJIbHbIX TOJOB, OOYCJIOBJIMBalOLIMMH, MO e€fO MHEHHIO, MHTCHCHBHOCTb OTJIO2Ke- 
}HA OCAKOB Ha JHE OB8epa. 

Bo BpeMa 9KCNEAMUMOHHEIX padoT Ha JlaqoxKcKoM o3epe B 1958 r. Hamu ObI- 
tam coOpaxbl crpatomerpom Ilepdumbepa KoOHKU neces B Pa3JIHUHbIX Ya- 
TAX o3epa. 

Ha mesIOTOMHBIX Cpe3ax, CAeJIAHHBIX H3 9STHX KOJIOHOK, OOHAPYXKeHBI CJIOH- 
TbIe TEKCTYPbIl, XAPAKTEPHbI€ THMbI KOTOPHIX MPHBeeHbI Ha puc. |. Bprensior- 
"Al TPH THMa COHCTOCTH. 
 1l1.Caoucthpe uauctTHhe anmeBpUTH. Ocalku cepo-6ypo- 
3aTOrO IBeTa C YePHbIMH SCPHHCTbIMH BKJIOUCHHAMH, KOTOPbIe Ha OT/eJIbHbIX 
yuacTkax oOpa3yl0T ACHO BbIpaxKeHHy!l0 cloucTocTb (puc. | e). 

2.WleHTOUHHe rauuHy (puc. | 6—0) — IJIMHHCTbIe OTIORKeHHA, 
XAPAKTeEPH3YIOWIMECA CJIOHCTOCTbIO, B KOTOPOH MpocmoHKH c npeoOmaqaHnem 
VIMHMCTbIX YaCTHIL Yepesylorca c mpocmolkamu, OoraTLIMu ameBpuTamu. OrTs0- 
KCHHA 9TOFO THMA, UPe3BbI4aHHoO MIOTHBIe, cao pasOyxaior B Boje H OOaqalorT 
Je3HAYUTeIbHOH rurpocKonuyHoctTHo (0,68—2,56%). Oxpacka ux BapbupyeT 
IT cepoH fo cepo-OypoBaToH. TpaHHlbl MexKAy OTAebHBIMH MpocyioHkaMu He 
3ceryla 4eTKO BbIpaKeHb!. TouluHa OTIebHbIX MpocmoeK KOMeOanacb oT 0,1 
10 2,5 MM. ToJUlMHa ONHOM «mapbly B cpeqHeM Obla OKONO0 2 MM. Ha Heko- 
rOpbIX cpe3sax OOHAPyKeHbI IWHPOKHe MeC4aHO-aleBPHTOBbIe MpoOcOuKU 
ipuc. I 0). 

B wWenTpasbHOlt YacTH O8ePa «JICHTOUHbIC» TVIHHbI MPHKPBbITLI NOBOJIbHO 3Ha- 
IMTCJIbHbIM CIOeM Oyporo Ha, ITO, OYEBHAHO, OOYCJIOBJIGHO H3MCHEHHeEM Xa- 
JaKTepa CeJMMeHTAMM OT MO3AHeNCAHHKOBOTO BPeMeHH K COBPeMeHHOMY 
puc. 1 Q). 

B Halle MaTepHame MaKCHMaJIbHas TOuMMHHAa Oyporo Hla paBHANAaCb 25,5 CM. 

Ocanku JlagoxKcKoro o3epa C «ICHTOUHOM» CJIOHCTOCTbIO OYeHb CXOJHBI 
- raxoBbiMa BautTulickoro Mops, onucaHHbiMu Tpunen6epr (*) u Mruatruycom 
5), Tlepspiii 43 yNOMAHYTbIX aBTOPOB MaTHpyeT STH OTNOX%KeHUA NOsTHEWMeT- 
{MKOBbIM Ie@PHOOM, BTOPOM OTHOCHT HX BePXHHH C/OH K MOCcMeme{HHKOBOMY 
3DeMeHH. 

3,CnoucTHhe ruanuucTHe UAH. B OonbuIMHCTBeE NeOTOMHBIX 
:pe30B H3 PIMHMCTBIX HOB BCTpeyasucb Oypble H YepHble MPOC/IOMKH, a TakKxKe 
‘OHKaA YePpHaA CJIOMCTOCTD. 


) JTAH, 1. 127, Ne 6 4273 
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Ha cpe3e rpyHTa u3 WeHTpaw 
HOH uacTu o3epa (puc. | a, \ 
HaMH Oblvia OOHapy2keHa CBOeO! 
pa3sHaA PHTMHYeCKaA CJIOHCTOCT 
Tuna HacloeHHi JIlu3eraura. OF 
lipeAcTaBleHa B BHJe OTJebHb 
nayeK 10 TpH MpocJOHKH H I 
CTeneHHO 3aTyXaeT K HM3Yy KC 
JIOHKH. 

BepxHaa mauka uvepHoro UB 
Ta C 3€PHHCTOH CTpyKTypoH Hax¢ 
AMTCH B coe Oyporo usa, Hux 
B C€pOM IIMHHCTOM Hue pacnou 
XKeHbI TPH MauKH APKO-KOPHUHE 
Boro lpeTa, elle HuxKe — Mpe 
CIOHKH YepHoro UBeTa. 

OnwcaHHaa BbILIe MaKPpOcJoL 
cTocTb, no TepMuHouoruu Lems 
KuHa (3), CoueTaeTCA C TOHKOM ME 
KPOCJIOHCTOCTbIO, YTO YKa3bIBae 
Ha BO3MOXKHOCTbh BO3HHKHOBeHH 
Pa3HbIX CHCTe€M HaCJIOeCHHH B OJ 
HOM ocajkKe. 

JIu3eraHroBcKkasaA CJIOHCTOCTb 
MOHHbIX OTJIOMKCHHAX O3eEP PaHE 
He oTMeYasiacb. H3BecTeH JIM 
OJMH CJlyuali BO3HHKHOBeHHA TIC 
QOOHOK cwOHCTocTH B sa6opaTo 
PHH, pw OKHCIeHHH JBYyXBa 
JIGHTHOrO *Kewe3sa B OOpa3slle AH 
aTOMOBOH ruTTHH (’). 

IIpu 9kcnepuHMeHTax Mo Noy 
YeHHIO HCKYCCTBCHHBIX HaCJIOCHH 
JIuseranra B WHHHApax, nanos 
HeHHBIX j|FeJIeM KPe€MHEKHCJOTI 
(°, 8), MoqOOHaH COUCTOCTb BO3 
HHKaJla No BceH JvIMHe WHJIMHOp 
3a JJOBOJIbHO KOPOTKHH nmpoMexky 
TOK BDPeMeHH. OCHOBBIBaACh Hi 
9THX JlaHHbIX, Mbl NoaraeM, UT 
OOHapy2KeHHad HAMM PHTMMYECKA: 
CJIOHCTOCTb B rpyHTaa JlaqoxcKo 
ro o3epa He ABAAeTCA TOLMUHON 


4 BOSHHKJIa B Wpollecce AHareue 


3a B TOJIMe OCcaKa. 


Puc. 1. Tlenoromubie cpesbl rpyHTo 
Jlaqjoxckoro o3epa. a — LeHTpanbHa 
yaCTb o3epa, K 3alaqy oT o. Bocunar 
capH, rayOuHa 102M, BepxHaa NO0BHH 
KOJIOHKH; 6 — Ta Ke KOJIOHKa, HWOKHA 
NOOBHHa; 6 — KoHelL SIKHMBapcKOr 
3alHBa, TulyOHHa 9M; 2 — 613 ceBepc 
3anagqHoro Oeperao. Banaam, rayOuH 
37 M; 0 — K 3anagy oT o. Konesun, rly 
6uHa 57 M; e — BonxoscKaa ry6a, rvty 
6uHa 17,5 M 


| K caouctocTH Ce30HHOTO THIa MOMKHO C 6oubIlek YBepeCHHOCTbtIO OTHEeCTH 
b &JICHTOUHBIC» MIMHbI, KOTOPb!le, OMHAKO, BPA JIM ABJIAIOTCA COBPCMCHHbIMH 


OxKeHHAMH. 


| Jla6opatopuax osepoBeqeHHsa TloctynHs10 
| Axayemun HayK CCCP 15 IV 1959 
LMTHPOBAHHAA JIUTEPATYPA 
2 Y.B.Mo ae 


1K. K.P uap3en, Mss. Poccniicx. Akay. Hayk, 12, No 18, 2161 (1918). 
|H0B, Jlagoxckoe o3epo, JI., 1945. %®. M. Ulemaxuu, Il. ® Muxeses, 
I3HKO-XHMMyeCKHe MepHOAMyeCKHe Mpoleccel, Vian. AH CCCP, 1938. ‘4S. Gripen- 


rg, Fennia, 60, Ne 3 (1939). 5H. Ignatius, Bull. Comiss. geol. Finlande, Ne 180 


| §3).8 68 E.R. Riegel, J. Phys. Chem., 35, Ne 6, 1675 (1931). 7 K. Sugawara, 


| Il. Chem. Soc. Japan, 9, Ne 9 (1934). 8 QO, F. Tower, J. Phys. Chem., 40, 599 (1936). 
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Jloxnann Axagemuu nayrk CCCP 
1959, Tom 127, Ni 6 


H. B JIOFBHHEHKO u Lf. B. KAPIIOBA 


_ KOHKPEL[MOHHBIE OBPASOBAHHS TABPHYECKOTO @JIMWA | 
KPbIMA 


( Ipedemasaeno cKademuxom H. M. Cmpaxoesim 17 IV 1959) 


J[pesuelituue otmoxenua Kppima, AIA BepXHeH 4aCTH KOTOPbIX ceuac ycrTa 
HoBeH (?) BepXHeTpMacoBbIH (KaPHHcKHH) BOspacT, NpescTaBlstoT co6o 
TePPHTeHHbIM PAM, COXRKCHHBIM PHTMHYeCKH MepecaMBalOlWlMMHCA MecuaHk 
KaMH, aleBpOJIMTaMu M aprusautTamu (°, 4). 

Tipu o6bI4HOM JBy4JICHHOM CTPOeCHHH PHTMOB MepBbI JIeMeHT PHTMa Mmpez 
CTaBJICH 3CPHHCTbIMH MOpoAaMH (rpaBeJIHT, MeCuaHHK, AJICBPOJIHT), BTOPO. 
(rperui) — ramHucTsiMu w OecKapOonaTHbIMu (aprumintbl). Kak mepBbii, Ta. 
HM BTOPOM 3eCMeHTLI PHTMA HeECYT KOHKPelMOHHbIe OOPa3s0BaHHA, Cpe KOTO 
PbIX HaOwOJaloTCA KOHKPellMH HM KOHKPel\MOHHbIe npocvion. Ilo ocHOBHOMY MH 
Hepasly-KOHKPpelMooOpaso0BaTeiO PasIM4alOTCA KapOouaTHble (MarHe3sHaJIbHO 
*Kee3HCTOKapOOHATHble) WH CYJIb(PUAHbIC KOHKPeWHOHHbIe OOPasoBaHHA. 

CyabpufHble KOHKPeWHH OKPyrvioh (opMbl NO HeCKOJIbKHX CaHTHMeTPO: 
B MonmepeyHHkKe, OOPa30BaHHble MMPHTOM, MPpHypOueHbl K 3ePHHCTbIM Noposal 
MepBoro 3JIEMeHTa PHTMA, XOTA B TOHKOPACCeAHHOM COCTOAHHH H B Bue He3Ha 
YHTeCJIbHBIX AarperaTOB HeMPaBHJIbHOH (OpMbl NHPHT MPHCYTCTByeT BO BCeX MO 
powax (cpequee cofep2kaHHe NMpuTa B NOposax He mpeBbiuaeT | %). 

O6plyHO NecuaHHKH C CYJIbC:HAHbIMH KOHKPeCWHAMH HECYT KOCY!O CJIOHCTOCT 
MIpHOpexKHO-MOPCKOroO THNa, KOTOPaA NpOsomKaeTcA B KOHKPelMAX 6e3 KAaKOTrC 
HHOyAb HapywieHua. Tak Kak CyJIb(pHAHbIe KOHKPellHH CBA3SAHbI C MeCUaHbIM 
3JIEMeEHTAMH PHTMA, TO XapaKTePHbI OHH HJM JIA HOPMadbHOrO cbunwa, ry 
MOULHOCTb NepBoro 37eMeHTa PHTMa He MeHee 20—30 cM, HIM JIA mecuaHor 
(pula C BO3PaCcTalIOLIHMH MOULHOCTAMH TeCYaHHKOB (?). 

PuTMbl C MeCdaHHKaMh, HeECYULMMH CyJIb*(UAHbIe KOHKPeLMH, JIMUeHbI Kap6c 
HaTHbIX CTAKCHHH, H, HaOOOPOT, PHTMbI, HeECyllMe KapOOHAaTHble KOHKPeLHy 
JIMUICHbI CYJIbDUAHBIX, a PaCCeAHHble CysbuAbI BCTpeyaloTca B HeOOMbIIM 
KOJIM4eCTBAaX. 

KapOouaTHble KOHKPeHHOHHbIe OOPasOBaHHA 3aseraloT OOBIMHO cpedH aprus 
JIMTOB H IVJIMHHCTbIX AaJICBPOJHTOB BTOporo 3meMeHTa puTMa. PacnomaratoTc 
OHM Yallle B BePXHeH YaCTH PIMHUCTOFO COA, OM2Ke K KOHTAKTY C NeCuaHHKaM 
clleyroulero SJIEMeHTa PHTMA, perke B cpeqHeH HW HM KHeH YacTu cos. Vuory 
KOHKPeUHH H KOHKPeIHOHHbIe MPOCOH MPHypoOueHbI HeEMOCpeACTBEHHO K KOE 
TaKTY BePXHero 9JIeMeHTa PHTMa — [VIMHHCTOH NOpodbl — Cc MepBLIM 3/IeMeE 
TOM cwleXyrollero PHTMa — MeC4YaHHKOM, HeCYUMM OOBIYHO CueAbI pa3MbIB 
(ruepormndbl — cenku Oopo3q pa3MbiBa). 

KoHKPelMOHHbIe MpOCOH, Kak paBuslo, MPOTATHBalOTCA HA HeCKOJIbE 
MeTPOB, He OOsaad MOCTOAHHOM MowHOcTHIO (oT 0,01 go 0,15 m). Konxpemuot 
HbIC CTAXKCHHA SJJIMMCOMJaIbHOH, OKPYTOH HIM MeNeWIKOBUZHOH dopmpl pa 
momararoTcaA MOOAHHOUKe HW WenouKaMH. 

KommuecTBo KapOoHaTHbIX KOHKPeCWMOHHEIX MpOCcOeB M KOHKPelluit yBed 
YHBaeTCA C YBeJIMUCHHeM B Paspese POwIH PIMHUCTHIX NOpoL. Ilpu 3HauntTeabHC 
MOLLHOCTH IIMHHCTOPO 9JIEMeHTa PHTMA OH MO%KET HECTH HECKOJIbKO KOHKPellHOl 
HBIX MPOCO€B WI HECKOJIbKO IWenoveK KOHKPellu, PaCMOJO%KeHHBIX [p} 
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ApyroM — 9TaxkKxo. B aprnaMToBblx Tomax 6e3 THNMYHOM PHTMHUHOCTH 
NpocTpaHeHbI KpyNHble KapaBacoOpasHble KOHKpellnH. inane 
Hapsaay c peskuM oGoco6jeHHeM KOHKpelWil H KOHKPeMMOHHBIX MpocmoeB 
OKY KapOOHaTHbIMH OOPasOBaHHAMH HM BMeULaIOWLMMH NoposamMu HHOra cy- 
PCTBYIOT H NOCTeNeHHbIe Nepexoybl, Kora nepwdepwyecKne yacTH KOHKpellu 
|PpakTepusytoTcy OO/bIIHMH BeJIMYHHaAMH HepaCTBOPHMBbIX OCTATKOB, a CaMH 
HKPeWHOHHbIe OOPa3s0BaHHA NpeACTAaBAAIOT COGOH aNeBPOMHTHI C 6a3a/bHbIM 
POOHaTHBIM WeMeHTOM HJIH KapOoHaTHble apruimuTH. Ha KpynHbix Kap6o- 
THBIX KOHKPelMAX H KOHKPeWHOHHBIX MpocioAxX HMHOra HaGOsmtOaoTca Ha- 
enkH H JIMH3O0BHAHbIe OOPas0BaHHA C TeEKCTYpOH «cone-in-cone», MOLHOCTb 
DTOPbIX He MPeBbIlaeT HECKOJIbKHX CAHTHMETPOB. 

KoukpelMouHble KapOouaTHble OOpas0BaHHA OObIYHO TeEMHO-Ceporo HIM Yep- 
Dro IlBeTa Ha CBEXKEM H3JIOMe, BCera B KeesucTOH pyOallike, KpenKue, TEMHO- 
PPHHCTbIe, C MOJIYPAKOBHCTbIM H3JIOMOM, C OAHOPOAHOK TekcTypoH. HuKkaxkoni 
DHAJIbHOCTH B KOHKPellHAX He HaOvilofaeTca. OMHOPOAHOCTb KOHKPeLHA HHOrAa 
PyliaeTcH He3HAaYHTeJIbHBIMH ACHOKPHCTAaJJIMYeCKHMH BbIAeeCHHAMH MMpUTAa 
| IeHTPaJIbHOM YaCTH H TOHKMMH NPOKWIKAMH KaJbUMTA ABHO NO3AHErO OOpa- 


ie 


OcHoBHas Macca BCexX KapOOHATHbIX KOHKPeLHOHHbIX OOPasoBaHHH C0%xKeHa 
HKPOSEPHHCTHIM (MeJHTOMOPHBIM) WIM M@JIKO3CPHHCTbIM MarHe3HaJIbHO-2Ke- 
€3HCTbIM KapOOHATHbIM MHHepaJioM psAjla MarHe3HT — CHJepuT, y KOTOporo 
Vv) > 1,780, a Ne KoneOneTcA B pa3zMUHbIxX OOpasuax oT 1,572 no 1,619. 

| B XHMH4eCKOM OTHOLUCHHH KOHKPeWMOHHbIe OOpas0BaHHA XapaKTepH3yIOTCA 
}HAYHTEIbHbIM COJepKaHHeM 3AKHCHOFO %*Kesesa, HeECOMbIUHMH KOJIHYeCCTBaMH 
bKMCH MapraHla HM MOBBILIeCHHbIM COep2KaHHeM OKHCH KaJIbILMA MO CpaBHeHHIO 
t OKHcbIO MarHHa. B OobUIMHCTBe OOpa3llOB OKHCH KaJIbUMA OobWe, YEM OKH- 
bu marHua. KoneO6aHua xuMuueckoro coctaBa (no 23 o6pasuam) MoryT ObITb 
MpOeMOHCTPHPOBaHb! CeAyIOUHMH Wudpamu (cNeKTpaJbHbIM MeTOOM OOHAa- 
i KOHUeHTpauua Mn, Co, P, Sr): 

| 


CaO 0,42— 9,01% Yu. Bec 2,82— 3,46 
MgO 0,40— 5,77% Tlopucroctp 0,3 — 3,40 
FeO 6.24—40 200 
MnO 006— 0,58% CaCO, 3,54—25 81% 
Fei0s 0,00— 1.280% MgCOs 8,03—20,47% 
Al,Os 0.30— 224% FCO; 53,92—85,04% 
P.0s 0,18— 2.54% MnCO; 0,0t— 1.63% 
? ee: ? 0 
oo 0706— 3/21% 
0,31— 0,96% 


‘opr 


Hepacts. oct. 19,8—88,17% 


Tlocne nepecueta pe3ysbTaTOB XHMMYECKHX aHAaJIH30B Ha KapOOHaTHBIe Cco- 
CTABJIAIOUNE CTAHOBHTCA OYCBHAHbIM, YTO KApOOHATHAA YaCTb KOHKPellHH HMeeT 
CIOMKHbIH COCTaB, OHAKO JaHHble ONTHYECKOFO, TEPMHYECKOLO HW PECHTTEHOBCKOrFO 
HCCICNOBAHHA CBHJCTEIbCTBYIOT B NOMb3Y MOHOMHHEPaJIbHOCTH KOHKpellnii 
WJIH, BO BCAKOM Culy4ae, B MOIb3y OJHOTHMHOTO XapakTepa OCHOBHOTO KOHKpe- 
WMoOoOpasoBaTeA BO BCeX OOpasllax. : 

JlonowHUTeJIbHbIe TEPMHYeCKHE HCCJIENOBAHHA C WeIbIO YCTaHOBJIeHHA MpH- 
meceli aHKepHTa WJM KasbluTa Ja OTPHIlaTeIbHbI pesybTaT. Jlanuple, 
MMEIOILHeCA B JIHTepaType, NMOKAa3bIBalOT, YTO NPeBbILeHHe OKHCH KaJIbUMA Hal 
OKHCbIO MarHHA JIA %Kee3sHcTbIX KapOoHaTOB psa MarHesHT — CHJepuT He 
ABJIAeTCA pelKocTbio ((!) H Ap.), HECMOTPA Ha OFPaHHYeHHbIH H3OMOPPu3M KaJIb- 
IMA WM 2%Keme3a (MarHHs). 

Jlauuble peHTrenocKonMu cBeseHbI B Tab. 1. OueBuAHO, TO Ha PeHTTeHO- 
rpammax KouKpeunh (o6pasup NeNe 3001, 4/722, 10/2—3) cambiMH aApkKHMH 
ABAIOTCA JIMHHM, CBOMCTBeHHbIe KapOoHaTaM THMa CHepHTa C MeKIMIOCKOCT= 
HbIMM paccrosHusmu 2,760, 2,119 u 1,716 A, a xapaKxtep QeOaerpamMbl oueHb 
6IM30K 3TAaIOHHOH. HexoTopbie BesIMUMHbI M@XKIMJIOCKOCTHBIX PaCCTOAHHH He- 
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Ta6Omuna 1 


oe Re a ee ee ee 


—9Ta- O6pas3e Maruesut (M 

‘ Cree CRaSpeT Ste eee lig Ne 102-3 xees, 1987) 
Eos ba | ame ohne igi | Seen ae amt 
s RO Ie 1 |5A i oe I wv A I 7 A I 7 

i 
4 6 | 3,092 4 3,600 4 |3,564 — GAN SRa00 2 3,58 
» 1b aed) 4 3,308 ih Dopey, BLaltoyool SEO 2 — 

3 SVS Orel 2 |B 0e7 BB OL7 BOBS N08 CN BOAT 4 | 3802 
Ga On Tor 9 2,094 10° 12 760"|2 10" 125 760 40a 2 oe, 10 2,itd 
5) Gh Nae 4 Zoro dl LA ey LSA AM || et SD 5) 2750 
6 On 2640 6 2aaU 3 || 2aa7 aa PES24 Gy) 2 B27 4 2, a4 
uf Oe fst ii Pas V2T | Th WT, i WA Th MAAS, 9 2,10 
8 6 |1,966 6 1,963 Cele Qom Th ak SEO) 6 | 1,930 6 1,92 
9 _— 4 1,901 4 1,901 4 1,901 4 1,900 1 1,87 
10 5) | hg zal 4 1,798 4 11,781 Ye Al Abe Pate} 4 |1,781 2 1,76 
11 8:°14,728'|. 9 4,728)" 9 145716] Oo 4746 | 9 9 4, 716 | Oat ee 


IIpu meuanne. B ra6mnlle npHeeseHbl ‘TONEKO XapakTepHbIe JIMHUM, HEOOXOJMMBI 
qa upenTHdukKauHu MuHepasa — KOHKfeunccOpasoEatea. Pewkum pentrencckonnH: Fe-an 
THKaTON, 6e3 dunbTpa. D=57,3 mM; 30 KB, 2,0 Ma. 


CKOJIbKO CIBHHYTbI OT CHJ€PuTa K MarHe3HTY, YTO BMOUHe corsacyeTca Cc MpoMe- 
X%KYTOUHDIM MOORKeHHEM CHAeponsesuTa u mucToMesHTa. JIMHuH KanbIWLHTAa HeT. 

TakuM o6pa30M, KapOoHaTHble KOHKPeWHOHHbIe OOPa30BaHHA TAaBPHYeCKOrC 
(pula COCTOAT H3 MarHHo-cHeputa (cueponsmesHT, pexke mucTomMe3nT). Kavstb- 
Hepa cocTaBsaioulan (CaCOs) BXOAHT B BHXe H3OMOPPHOH MpHMecH B COCTaB 
MarHHvo-cHepuToB, Kak H MnCO,. 


Ta6Omuna 2 


Munepanornueckan XapakTepHcTHKa KOHKpelHi (no 44 oOpasiy) 


: TepMuyeckaa xapakTepucTHka, °C 
CaCO; : MgCO;: 


FeCO, 


Munepaa-KoHKpe-= 


OnTu4u. xapaktTep. 
P P WHoOoOpasoBaTesb 


aKs0aph. | 9HAO9mh. | sK3s09bh. | aKs09ho. 


1:3: 24; 1,6149>N,> | 445—510) 580—580) 610—715} 750—850|} Cugzeponnesut 
453035355 >1,593 
Abe (003.8 ah N,=1,5874 500 580—590; 640—715 — IlnctomMesut 
-L0, 001 


CocraB KOHKpellMli BecbMa BbIJep%KaH MO pa3spe3sy, TO CBHeTeMbCTBYeT 
0. CTAOWJIbHOCTH -yCJIOBHL. ocaKooOpa30BaHHA MW AMarenesa Ha MpOTA2KeHHH BCero 
BpeMeHH OOPas0BaHHA TaBpHyecKoro Pua. 

Koukpelun, re riaBHbIM KOHKpellueoOpas0BaTeyleM ABJIACTCA MarHesHavib- 
HO-2KEE3UCTHI KapOOHaT THNa-CueponsesHTa HIM MMCTOMesuTa, YCTAHOBJICHBI 
B M@JIKOBOJHBIX OTJIOXKEHHAX HepexXoAHoro TUNA NoOMMPalNabHbIX YPJICHOCHBIX 
TOM KaPpOOHAa H NepMH, B TePppHreHHOM HYKHEMeOBOM mine Sanagupix Kap- 
at -(°) 4 BO MHOrFHX Apyrux OTIOKeHUAX. | 

Koukpel\uH WM KOHKpelHOHHbIe MpOCOM KapOoHaTHOrO cocTaBa H3 TAaBpHUe- 
ekoro (pana Kpbima o6pa30BaIucb B MOPCKHX TeppHreHHbIX Max, GOoraTbIX 
OpraHHdecKHM BelLeCTBOM KM 2KeIe30M (TAK Ha3bIBaeMas CHepuTOBas (ballua *) 
B CTaqvio AvareHesa OcayKa B pe3yJIbTaTe NepepacnpeweneHua BeulecTBa. Oz- 
HOH M3 TlaBHbIX NPHYMH OOpasoBaHHA KapOOHATOB ABMAeTCA JerasaluA ocal- 


* Mobi BooOule MpoTHB BbINeneHHA OCOObIX reoxuMuueCcKHX (bani. Mann eqUHbI H TOWKHE 
HMETb BCECTOPOHHIOIO XapaKTePHCTHKy, B TOM uMcNe MH reoxHMHyecKylO. YNOMHHAHHe O reoXxH. 
MHMCCKHX (baluAx B Hallleli CTaTbe — TOMbKO Janb TpaquumH. OnucaHnaa «cepoBogopogHas 
hatiua) oTMuaeTCA OT USBeCTHBIX KE B MTepatype TeM, uTO CepoBo,OpoHoe 3apaxkeHhe Mp 
AOHHEIX BOX ObIIO TOJIbKO BPCMCHHBIM. 


{278 


‘his (°), a CaMM KOHKPell“M BOSHUKAM Ha NyTAX Jerasalluu (MlOcKocTu Hammac- 
aHuA, Tpanulla MeIHTOBLIX H 3e€PHHCTHIX MOpos). 

Martepuaa Ai OOpas0BaHHsA MMPHTOBbIX KOHKpelM reHepuHpoBauica TaKxKe 
\MOPCKHX TePPHreHHbIX H1aX B CTaqMIO AMarenesa (TaK Ha3bIBaemad cy buy- 
A, WIM CepoBofoposuad, sattusx *). Cyan no KocoH coucTocTH mecuaHHKoR, 
PCYUHX KOHKPellHH, B MOMEHT OOpa30BaHHA OCAKOB AMHAMHKa BOX Oblta Jocra- 


400 600 ~=—800 400 600 600° 


| NING 


N Yong 


N 1 
N 10(2-3) 


N 303 


Puc. 1. Kpupbie HarpeBaHHA KOHKpelu 3 TaBpHuecKoro 
guna Kppima. Pexum tTepmMuyeckoro aHaiH3a: v — 10— 
15°/mMuH; aTam0H — MgO 


3YJIbTaTe THHCHHA OpraHW4ecKoOro BellleCTBa H JeATeJIbHOCTH cysmbiaTpelyuu- 
PyroulMx OakTepui. 

' TIpwgouupie cov BOJbI MOPIM TakKe JOKaIbHO OOoralllaTbcaA CepoBOOpo- 
JOM, O UM CBUAeTeEIbCTBYeET MOUTH MOMHOe OTCYTCTBHe O€HTOHHbIX OPraHH3MOB. 
B nocameazyroulee BpeMA MepHOAM4eCKH BO3HHKaBIUINe TEYeHHUA MPHBOAHIM K JIHK- 
BUalWW CepOBOAOPOAHOrO 3apaxKeHHA UM flaxKe K Pa3MbIBY OCAAKOB, a Jasee 
K OTJIOKEHHIO OCaTKOB celyroulero puTMa. 113 raiWHHcTbIX OCaLKOB CepoBOO- 
po 3aTeM MUrpHpoBas B MeCUaHbIe KOJJICKTOPb! (cOH MepBoro — MocweLy1o- 
ilero — 3leMeHTa puTMa). B pe3yabTaTe B3aHMOJeHCTBHA CepoBosoposa Hu 
*Kee3sa Ha Oomee MO3HeM 9TaNe AHareHe3a BO3HUKAIH MMPHTOBbIec KOHKPelMH. 


XapbKOBCKH rocyapcTBeHHbIH yYHHBepCHTeT Tocrynuio 
um. A. M. ToppKoro 17 IV 1959 


LWHTHPOBAHHAS JIMUTEPATYPA 


171.7. ]19na u gp., Cucrema munepanorun, 2, nonytom 1, WWI, 1953. 2 Teonoruueckoe 
cTpoenue CCCP, 1, Crpaturpadus, M., 1958. °H. B. JIorspunenxo, I. B. Kapno- 
Ba wo., SLAM, 121, Ne 3) (1958)h.. 40H: B..Jlora une xo, l..B.. Kap nieusayn 
mp., LAH, 124, Ne 4 (1959). ° H. M. Ctrpaxos, COopx. O6pasopaHue ocaqKoB B coBpe- 
MeHHBIX Bogoemax, ra. III, May. AH CCCP, 1954. *® W. Narebsk i, Archivum Mineralo- 
giczne, 21, zeszyt 1, 1957. 


* Cm. MofctpouHoe mpumeyanne Ha cTp. 138, 
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Jlokxuann Axkayemunu nayr CCCP 
1959. Tom 127, Ni 6 


JHTOJOL HS 
A. H. WBETKOB, E. II. BAJIbDAWIAXHHA u x YW. JIACbKOBA 


HOBOE B TEPMOrPA®HH THBBCHTA 
(IIpedcmaenexo axademuxom H. M. Cmpaxoeoim 9 V 1959) 


O6ulen3BecTHO, 4TO Ha TePMOorpaMMaX TPeXBOAHOTO THApaTa VIMHOSeMa — 
ruO6cutTa, Kpome rviaBHoro muka Jeruspatawun (300—-350°), uacto npucyTcTByet 
elle SHAOTEPMMYECKHH NUK pa3sOx%KeHHA MOHOrHApata — 6émuTa (S00—550°). 
EctecTBeHHblii B CBA3H C 9THM BOMpoc — KakHM OOpa3soM B mpoe OKasavica O6-, 
MUT — lO CHX NOp He Nomyuns pewleHHA. Secb JONYCTHMbI Pa3Hble BOSMO2K- 
HOCTH: NepBUYHOe 3arpsaA3HeHHe OOpasila O€MHTOM ('), BOSHHKHOBEHHE €FO B Kade= 
cTBe MpomexyTOuHOH da3sbl mpH eruApaTaluu ruOOcuta (°~°), o6pasopanue 
3a cuet amopduoli Al(OH) 3, mpucyrcrByrouleH BMecte c rH66cuTom ('), pa3so- 
2KeHve mpuMecu Oalieputa (°°), B uacruoctu, WawsBapu u Sanan (!°) Bbicka- 
3aHO MHEeHHe, YTOB XOPOWIO OKPHCTAaJJIH3OBaHHbIX FHOOCHTax O€MHT MOXKeET NO- 
yuaTbCA MpH HarpeBaHHH BCIeCTBHeE NOBHILWeCHHA B OTJeIbHbIX yUaCTKaX 
KPHCTaJVJIOB, MPH HX JeruApatalun, AaBseHHA BOAAHOFO Napa; HHaYe TOBOPA -— 
OmarofapA CO3aHHIO MeCTHBIX THAPOTePMaJIbHbIX YCJIOBHH, B KOTOPbIX, KaK 
u3BecTHo (4), 6€muT serko OOpa3yerTca. 

Ham kKa3avocb, 4YTO MocmeqHee MpeAnoO*weHHe He JIMWICHO OCHOBaHHH, TeM 
Oonee, YTO B JIHYHOH MpakTHKe HaM MPHXOAMMOCb MMeTb eNO Cc xopoio obpa- 
3OBaHHbIMH CTCKJIAHHO-MPO3payuHbIMH KPUCTaswiaMH rHOOcHTa, KOTOPble Ha Tep- 
MOrpaMMaxX JlaBaJIH OTYeTJMBbIN O€MHTOBbIN addextT. Ilostomy, cuutaa Bonpoc 
O O€MuTe B JaHHOM aCMekTe NPHHUMNMAIbHO BaXKHbIM, Mb NOMbITaIHCb Mpo- 
B€PHTb 3KCNEPHMEHTAIbHO MpeANOMOXKXeHHE O BO3HHKHOBeHHH ero Oylarofapa 
co3aHHlO B KPHCTAJaX JIOKAJIbHbIX THAPOTCPMAJIbHbIX ycoBHH. IIpu BeiSope 
YCJIOBHH OMbITa Mbl PYKOBOACTBOBAJIHCb CJIeLYIOWLMM MPOcTbIM CooOparxkeHHemM: 
ecJId NpH HarpeBaHHu rHOOcuTa Ha BosAyxe O€MHT JeHCTBHTebHO OOpasyeTcA 
peAnosaraeMbiM CMOcoOoM, TO lOJI2XKHa CYLUECTBOBaTb ONpeeeHHaA 3aBHCH- 
MOCTb Mek Jy cTemeHblo JMCMepcHocTH rHOOcuTa U pa3sMepaMu O€MHTOBOrO MHKa 
Ha ero Tepmorpamme., IlocneqHHi Jou2KeH YMCHbIUIAaTbCA BIVIOTS JO NOMHOTO uC- 
4Ye3HOBEHHA C YMCHbINeHHeM BeJIHYMHbI KPHCTaJJIMYeCKHX YaCTHIL rHO6cuTa, 
HIM, TO TO *Ke, MapasesIbHO MeXaHuyecKkOMy pa3pobennto ero. CregqoBa- 
T@JIbHO, HY2KHO OblJIO CPaBHUTb TepMOrpaMMbI pa3sH4YHO PacTepToro rnO6cuTa, 
3aPerHCTPHPOBaHHble B OJMHAKOBbIX YCJIOBHAX, HW B Cly4yae NOceOBaTeMbHOTO 
YMeHbUIeHHA HJM HCYe€3HOBeHHA OG€MHTOBOFO NHKa Ha HUX CUNTATb, YTO NpOBe- 
PAeMoe MpeAnosoKenHe NOATBEPXK EHO IKCMEPHMEHTAVJIbHO. 

Tloq00Homy ucnbirannio MbI noszBepruin ru66cut )KypaBsMHcKoro MecTopox- 
nena (lOxubiit Ypan), Qa KoTOporo 3aperucTpupoBanu AuddpepenunanbHble 
KPHBbl€ HarpeBaHHA B COMPAKeHHH C KPHBbIMH H3MeHECHHA Beca nocse 2-, 6- 
u 12-uacoporo pacrupanua. Jlna mpoBepKu BOCNPOH3BOAMMOCTH KPMBbIX KayK- 
bi ONbIT, HAYMHAA C PacTHpaHUA, ObWI NOBTOPeH ABaxAbI. Pesynbratbl mpy- 
BeeHbI Ha puc. |. 

IlonyueHuble TepMOrpaMMbI OKa3aJIMCb CBOeOOPasHbIMH B PALe OTHOWeHHH. 
Kpome JaHHbIxX, OTBEYAIOLMX Ha NOCTAaBeHHbIN BOMpoc, OHH oOHapyxXunu pat 
cnelmpuyeckux BHJOW3MeHeHHH, KOTOpble, GyyuH CBASAHHBIMH C AUCMepcHo- 
CTbIO MaTepHaia, mpHoOperaloT OcoOeHHbI MHTepec H NOTOMY JOJDKHBI OBITS 
OTMeYeHbI H OOCYXKeCHBI. 
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 B orxomennu O€mutosoro addexta TepMorpaMMbI MOKa3bIBalOT, UTO PacTH- 
‘}baHHe KPHCTaJOB JeHCTBHTebHO MPHBOAUT K ero HCYesHOBeHHIO (Ha TepMO- 
(pammax oOpasilos, pacrupaBluuxca 2 aca, OH elle UYBCTBYeTCA, Ha BCeX M10- 
‘}éaefyroulux ero HeT) H, TaKHM OOpa3om, NOATBepxaloT NpesANoso*eune Law- 
}sapu u Sanan (2°). 
| Uro Kacaetca Apyrux ocoOenHoctelt TepMorpaMM, TO 3Jecb mpexKse Bcero, 
KaK M B culyuae pacTepTbix cml0g (72, 15), MOHTMOPHJIJIOHHTOB, KaOJIMHHTOB U 
Pyrux COHCTHIX MHHepasioB rviHH (14), 
TOOpaxkaeTcA HHTCHCHBHOe MOTVOLe- 
ve OOpaslloM BOAbI pH ero pacTupa- 
HM HW H3MeHeHHe XapakTepa ee Bbievie- 
MA pW HarpeBaHnn. YjaeHue ee BO 
ce BO3pPacTalollleM MacluTaGe HauHHaetT- 
A 10 Mepe YBeJIHYeHHA -CTeNeHH JUC- 
MepcHocTu oOpasila, mpuH Bce Oovee 
HH3KHX TeMMepaTypax, 4YTO COOTBETCT- 
BeHHO BHJOM3MeHHeT KPHBYIO NOTepH 
Beca H IIPHBOAHT K pa3BOeHHIO HM pac- 
TATMHBaHHIO TaBHOTO NMKa Jeruypata- 
UHH Ha AudPepenWuasbHOoH KpuBOH 
HarpeBaHHA. OHOBPeMeHHO C 93THM 
OOHapyXHBaeTCA HM NO Mepe pacTupaHHuA 
YCHJIMBaeTCA MpOABJIeHHe 9K30TEPMH- 
yeckoro MHKa, CJleqyloulero Henocpesl- 
CTBeHHO 3a Jeruspataluel (360°). Stor 
NlMK ellle HHKeM He OTMeYaIca, Tlo-Bu- 
| WuMomy, ero npupoya anaornuna npH- 
poyle 9K30TepMHYeCKOrO NHKa FruApaToB 
OKHCH %Kee3a, HO NPOABIeHa OHA TO- 
_pa3qo MeHee pe3Ko. CielyeT OTMETHTb, 
uTO KaK HemocpeyIcCTBeHHO BCyIeq 3a 
9THM IIMKOM, TaK HW JO Hero OOpas3libl 
OKa3bIBalOTCA PCHTTEHOAMOP@HBIMH. 0 200. 400. GD. G00 100% 
| OcoOeHHO NOpa3HTeJIbHbIM, OfHAKO, 
| ABJIACTCA TO, YTO CMaObI S9KSOTEPMHYE- Puc. 1. [uddepenuMatbHubie KpHBbIe Harpe- 
ckHM muK mp 850° (1), CBASaHHbIH Cc cba~ = Banus (a, a’) M CoNMps»KeHHbIe C_HHMH KDH- 
30BbIM IIpeBpallleHHem 6e3BOLHOLi ALO, Bble H3MeHeHHA Beca (6, 6’), rHO6cHTa Ky- 
paBMHcKoro MecTopoxyeHia (IO Hb 
MoO Mepe YBeIMYeCHHA PaCTePTOCTH Ma- Ypan); 1 — ucxogubiit o6paseu, 2—4 — ToT 
TepHala HauHHaeT YBeJIMYHBATbCH HUH xe o6pasel nocne mpesBapHTesbHOrO pacTH- 
JONOJIHACTCA NPeAWIeCTBYIOWIMM CMY 9H- paHHs B TeueHHe 2,6 x 12 4ac. cooTBeTCTBEHHO 
OTepMu4yeckuM MporHOom. Camoe Ke 3a- 
MCUAaTEIbHOe 3J\eCb 3aKJIIOUaeTCA B TOM, UTO C STOH CHCTEMOH 9HIO-9K30TEPMHYe- 
CKHX MHKOB CBASbIBaeTCA Ya/IeHHe JOBOJIbHO 3HAYHTeCJIbHbIX KOJIMYCCTB BOJbI 
(5—6%), Heu3MeHHO (PHKCHPyeMOe KPHBO! H3MeHEHHA Beca. 

Takum oOpasom, CTeneHb AMCHepcHocTu ru66cuTa 4pesBbI4aHHO CHJIbHO CKa- 
3bIBAeTCA Ha XapaKkTepe H HHTCHCHBHOCTH ero (a3soBbIX NpeBpalleHHH MPH Ha- 
TpeBaHHH, YTO HaXOJTCA B MPOTHBOPeyHH C OOWLENPHHATHIMH NpeACTaBJeHHA- 
MH, HM B YaCTHOCTH C BbICKaabIBaHHeM Maxkeusu (1), KOTOPbIM cnelMasIbHO NoOL- 
YePKHYJI, YTO H3MeHeHHe pasMepoB YacTHI, rHOOcuTa He BJIMAeT Ha XapakTep 
ero JeruypaTalyn. 

T]bitascb BbIACHHTb NPHpOLy MpouciesqWIMxX B HAUIeM cwyuae Pa3s0BbIxX Mpe- 
BpallleHHii, MbI HEOMHOKPAaTHO MPOM3BOAMIM PeHTTeHOCbeMKy MmpoO ruOOcuTa npu 
400, 700 u 1000°, nomaraa, 4TO Aa UpesBblyaHHO BbICOKOAMCNepcHoro MaTepHa- 
Ja TOJbKO 3TA METOMHKA MOXKET aTb HaexKalllue pesybTaTbl. OLHAKO OoVIb- 
moro ycnexa MbI 3ecb He Joctursmn. I1po6pi 400 u 700° Bo Bcex cyuaax OKa3a- 
JIMCb PCHTTeEHOAMOPMHbIMH, MH MIb mpob6a mpu 1000° Aana oTueTMMBbIe JIMHHH 
y-Al,O;. Tlo sruM JaHHbIM mosmyyaetca, uTO 5—6% BosbI, yepxXuBaemoli 
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PA) 


Yomenenue beca (1 0enenue 


no 800—900°, cBa3aHbl C PeHTTeHOAMOP@HEIM BelleCTBOM, HM JIMUb IPH o6pa30- 
BaHMH OTUeTIMBO KpucTalmuyeckol y-Al,O3 (ak3soTepmMuyecKHH 9siekT 900°) 
9Ta Bola yhamnetca. OMHakO yTBepKaTb, YTO MeO OOCTOHT HMCHHO Tak, HeT 
jocTaTOUHbIX OCHOBaHHH, Tak KaK MMeIOMLMeCA JaHHble ABHO HeJOCTATOUHBI. 

B cBa3H C 9THM MbI OOpaTHJIMCb K JIMTepaTyYPHbIM HCTOUHMKAM B MOMCKaxX 
aHaNOrHUHbIX ABMeHMM. Oxa3am0cb, 4YTO HeEYTO MOXO*Kee OblO 3a:—HKCHPOBaHO 
Maxxeu3u (1) JIA HeKOTOPbIX reseli ruqpata rumnosema. B Tex cmyyaax, Kora 
Ha3BaHHblli ABTOP NOwy4as STH TesM Ha OCHOBe pacTBopa CybipaTa asOMHHHA, 
ocaxKat rHApat OKUCH eKUM HaTPoM, TO Mocme 2-4acoBoit BbI,epxKKU npH 17° 
HW KOHe4HOM 3HayeHuH PH <7, Takoli reb LaBadl Ha TEPMOrpaMMe CHCTeMY TIHKOB, 
NOOOHY!O TaKOBOM HalIMX pacTepTbIX OOpaslloB ruOOcuTa, HO TOJIbKO IPH He- 
CKOJIbKO Ooulee BbICOKHX TemmepaTypax: 900 — 1000° u B oOpaTHom 4epeoBa- 
HHH MMKOB (9K30-3H0TepMuyecKkH). IloaBpmenue 9TOM CHCTeMbl MMKOB aBTOp 
OObACHH/ MPeANOOKUTebHO MPHCYTCTBHeM B OCafKe HapaAyy c TuApaToM 
OKHCH OCHOBHOrO CysIb(aTa aJIOMHHHA. ; . 

TlockovIbky B HaulMXx pacTepTbIx OOpasilax ru66cuTa upucyTcTBue cyJbpaTa 
UCKJIIOUeHO, a, BMecTe c TeM, HOmyueHHbIe Maxken3u addextsr npu 900—1000°. 
WIA Cymb(atTa aJIOMHHHA MaJsIO BEPOSATHbI, MbI CUHMTAeM, YTO OTHECeHHE HX Ha © 
CueT OCHOBHOFO cybibaTa BbIrIALUT HempaBonoszoOuo. PaccmarpuBaemaa CH-_ 
CTeMa MHKOB, HECOMHCHHO, OOyCJIOBJIeHa CAMHM BeleCTBOM OKHCH aJIIOMHHHA, 
HO He BNOIHe ACHO, NMOYeMy OHA MpoABsAeTcA He Bcerfa. [lo-BuquMOMy, WaHHOe | 
ABJICHHe CBAZAHO C OCOGbIM (bu3H4YeCKHM COCTOAHHEM OKHCH aJIIOMHHHA, MOJy-— 
YeCHHOH H3 FeJIA, BOSMOXKHO C UpesBbIUaHHO BbICOKOHM CTeMeHbIO JMCMePCHOCTH e€€, 
OOyCNOBHBAIOWel MOABJIeHHe B BelllecTBe H3ObITOUHOH SHEPrHH BOSOyxKeHHOTO 
coctoaHua (1°). 3fecb HYKHbI JONOJHUTEIbHbIe HCCIeEAOBaHHA. 


MuctutyT reooruv pyHbIx MeCTOpoxKeHHH, Ilocrynuso 
leTporpapuu, MuHepayiorHu WM TreOXHMHM 7 V 1959 
Akayemun Hayk CCCP 
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MAJIEOHTOJOCH A 


M. B. KYJIAKOB 


0 300FEOTPA®HYUECKOM PAMOHHPOBAHHH CEBEPHOM YACTH 
KA3AHCKOLPO MOPS 


(IIpedcmaeaeno axademuxom H M. Cmpaxoeum 28 V 1959)- 


KasaHCkoe SMMKOHTHHeHTaIbHOe MOpe 3aHHMaJIO OOWIMpHy!O TeppuTopUtO 
Pyccxon nuatdopmpr. HM tombKo Ha ceBepe Y3KHM MPOJIMBOM OHO COeAMHAMOCb 
C OTKPbITbIM OopeaJIbHbIM Mopem. HesHauuTesbHblIe MOpCKHe TvIyOHHbI, H3pe- 
‘SaHHble Oepera, OOpasyioulue OyXxTbI M TerJIbIH YMepeHHbIM KJIHMaT — BCe 3TO 
OKa3aslO CYUIeCTBeHHOe BJIMAHHe Ha XHMHMYeCKHH COCTaB MOPCKOH BOJbI, a 
CJlelOBaTeJIbHO — H Ha XapakTep MOPCKHX ocasKoB. Cpeza o6uTaHHa OKa3asa 
CyUeCTBeHHOe BJIMAHHe Ha COCTAB %KMBOTHOFO MHpa H ero pacceyleHHe B 9TOM 
cneluumu4Hom OacceltHe. 

A. B. Heuaes ('), u3yyaBluini bayHy u3 OTMO*KeHHH Ka3aHcKoro apyca Pyc- 
| CKOH MlaT@POpMbI, B CBOMX paOoTax OOpaTH BHUMaHHe Ha CelMpuyecKHH Co- 
cTaB Mopod uM pacmpocTpaHeHHe dayHbl B Mpefelax Ka3aHCKUX OTJIO%*KeHHH, 
lipeACTaBJICHHbIX B MOpcKOH balun. MM BpleneH pad 300reorpactuyeckux o61a- 
cTeH, B TOM 4MCIe CeBepHad 300reorpaduyeckad OONACTb, OTMMUAIOUaAcA OT 
pyrux oOsacte oOmuKOM cBoeH dbayubl. B mpefsenax 9TOH OONacTH HAMM Ha 
TIpOTAXKeHHH MOCTeHUX JET H3y4Yanacb dayHa, reorpaduyeckoe pacnpocTpa- 
HeHHe KOTOPOH Ha ceBepe PycckoH nuaTOpMb! ABJIAeTCA Oosee WIM MeHee ycTa- 
_ HOBJICHHBIM. ITO laeT OCHOBaHHe MpousBectu Oovlee AeTaIbHOe 300reorpaduye- 
cKoe jJleleHHe ceBepHOH 300reorpadpuyeckoH oOOacTH, CYUIeCTBOBaBLIeH B 

Ka3aHCKHli BeK, Ha 300reorpatuyecKHe PaHOHbl, KaK Mbl HMCHYeM TakHe No{pa3- 
WeuleHHA. 

TloaqpasqemeHue Ha 300reorpaduyeckue paHoubl NpoBeqeHO HaMH Ha TeppH- 
TOPHM OT 3anaquHoro cKsoHa txkHOoro IIpuTHMaHbA Ha BocTOKe fo OacceHHa 
p. CepepHot J[BuHbl Ha 3anage, Cyxonckoro Bayla Ha lore H MaTepHKOBOH 4a- 
cTb1o Pycckolt naaTdopMp (6e3 Kanuna nowyoctrposa) Ha ceBepe. B npesemax 
3TOM OOWIMpHOH TeppuTopuH 3a NoceqHHe 10—12 seT npoBeyenbl reonoruye- 
CKHe HCC/Ie@OBaHHA HW UpOOypeHbl CKBa2%KHHbI, KOTOPble SHAYMTEJIbHO NONOMHWIM 
Halll CBeeHHA O COcTaBe MOpcKOL (payHbI Ka3aHcKoro Apyca. CoOpan OovbWIoOn 
MaTepHas MO cocTaBy (payHbl, KOTOPbIM MOSBOMAeT B Mpefemax STOM YaCTH Kka~ 
3aHCKOrO MOPA BBbIAeIMTh YeTbIpe 300reorpaduyecknx paliona: BpimpcKui, 
TInnexckui, Baxkckuli uw Cyxoxnckni. 

BeaMbCKHH 300reorpamduyeckKHH pawon BKIOUaeT BBI- 
XOJ[bl Ka3@HCKHX OTVIOXKeHHH, PasBHTbIX B OacceliHe p. Bim u ee MPATOKOB. 
ror yyacTok Ha Ka3aHCKOrO MOPA B Ka3aHCKHH BeK HCMbITbIBaJ] HEOMHOKpaT- 
HbIe MOJHATHA M MOrpyXeHHA, Ha YTO yKa3bIBaeT YepeOBAaHHe MOPCKHX CJIOeB 
c (bayHoli c mpocuiosmu Kpacuolsetos. O mpuOpexKHOM XapakTepe 3TOrO yuacTKa 
MOPA CBHJeCTeIbCTBYeT COCTaB MOPO HW OKATAHHOCTb CTBOPOK PaKOBHH. ; 

Coctas cbaynpt BpimpcKoro 300reorpaduyeckoro paioHa cnellupuyeckuH. 
TIpeo61aqator MeselHnosbl, BCTPpeyaloTCA OHH B OOVIbINOM KOJIMYCCTBE, Pako- 
BUHbI YaCTO JOCTUraloT Kpynubix pasmepos. Tacrponobl MeHee pasHooOpasHbl 
MU XaPaKkTePH3YIOTCA YaCTO MeCTHBIMH BUaMH, He BCTpevaloulMMucA B Apyrux 
mecTax Ka3anckoro mops. CKacbonoypl peqKH mM He Co3aloT (OHA MOJIJIIOCKOBOMy 
Komuekcy. HaytHmoued MOYTH MOMHOCTbIO OTCYTCTBYIOT. Cpequ 6paxuonox 
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MOJIHOCTbIO OTCYTCTBYIoT KpymuHble Aulosteges; MHOFO MeJIKHX IIpOYKTHA, PlaB- ; 
HbIM OOpa3soM MpHHagyexKawwux K Cancrinella. Cnupudendbl Tak2ke NOYTH NOM ; 
HOCTbIO OTCYTCTBYIOT. HaliJeHbl JIHWUb paspO3HeHHbI€ CTBOPKH PaKOBHH, MPH- 
HalviexKallluX K OAHOMY u3 BuZoOB Licharewia. MutaHku peAKH, UX CeTYATAA TKAHb |; 
ToHKas. Ilouru NOvIHOCTbIO OTCYTCTBYIOT BETBHCTbI€ MIUAHKH. Busbl newelnnod, ; 
kak Pseudomonotis, nau Opaxuonog, kak Cancrinella, MecTaMH HMeIOT MaCCO- , 
BbI€ CKOMJICHHA. % 

TlnHexckui 300reorpapuuyeckuH lh PauoOd, BbIAeeHHBIM | 
Hamu (2) eule B 1937 r., BKmOUaeT BLIXOJbI Ka8aHCKHX OTJOKEHHM, PaSBUTbIX 
B Oacceline pp. IIunern, Kynoa u cpeguero Teyenua p. Baenbru. OTOT yuacTOoK | 
Ka3aHCKOrO MOP B Ka3aHCKHH BeK Obl, BEPOATHO, MPOJIMBOM, COeJMHAIOLUHM 
Ha CeBepe Ka3aHCKoe Mope c OopeaJIbHbIM MOpeM. ByH30CTb HOPMAJIbHOTO MOp- 
cKoro Oaccelina OKa3as1a CYU,eCTBeEHHOe BJIMAHMe Ha COCTaB NpHAOHHOH MOpCKOu 
dbayubl. Ha nmoulagu sToro paioua pocain HeOoblne publ, cofepxallive CBO 
noceeHnua cbaynbl. HanpuMep nuHexKCKHe Publ MMEIOT CYLUECTBEHHO OTJIMUHbIN 
coctaB dayHbl OT TakOBOH Kyslolickux pudos. JiurosormyuecKHH cocTaB nopog 
B 9TOM paHOHe MeHAeTCA OT IVIMHHCTbIX BHH3Y K KapOOHATHbIM BBepXy. 

IluHexkckHuH 300reorpatuyeckHH paHOH xXapakTepu3yeTcA OpaxHONOOBbIM 
o6HKOM dbayHbl. B 9TOM pahoHe Opaxuonogbl UMelOT LIHPOKOe PpacnpocTpaHe- 
Hue, a Cpe4u nocyleqHHX OCOOeHHO MHOFO MpecTaBUTeeH H3 CeM. CnHpHdepuy 
(Licharewia, Permiospirifer, Blasispirifer). Cpequ nmpofykTHq ocoOeHHO uacTo 
WM B OObLUIOM KOWIMYeCcTBe BcTpeyeHb! Linoproductus u Cancrinella. B npegemax 
ceBepHOH O6/1aCTH TOJIbKO B I JuHexKcKOM 300reorpaduyeckoM pahoue BcTpeyalworca 
Kpynuble Aulosteges u Athyris. Bonbuioe pasHooOpasHe CceTYaTbIX H BETBHCTHIX 
muaHoK. IlocmeqHHe OOpa3yioT Kpynuble KoOHHH. Mossmiocku 3fecb MrpaloT 
NOAYHHEHHY!0 powib. 3 Hux yallle BCTpeyaloTcA NeselWuMNOAbl H 3SHAYHTEIIbHO pe- 
*Ke racrponogpl. Cpequ PovlOBOHOrHX OCHOBHaA Macca HayTHIOHJel onucaHa 
M. B. Kpyrsosbim 43 9TOro 300reorpaduyeckoro paliona. BcrpeuatoTcs B He- 
OOJIbLIOM KOJIMYeCTBE OJMHOUHbIE KOPaJJIbl H MOPCKHe MIM. Takum oOpa3om, 
moO pasHooOpasuio dbayubl []uHexckui 300reorpaduyeckuli pation ABJIAeTCA HaH- 
Oonee OoraTbiIM. Syecb OblIH HaHOomee OArONMpHATHBIe yCIOBUA JIA ee pocta 
M paccesleHHA, Ha YTO yKasbIBaeT NpHcyTCTBHe pHoBbIx Tem. K Tomy Ke 93Ta 
YaCTb Ka3aHCKOFO MOPA ABJIANIACb CBOerO Poa KaHaJIOM, 10 KOTOPOMy LIO Mpo- 
HHKHOBeHHe OopeabHbIX (OPM HM OOpaTHaA MHrpalluA H3 Ka3aHCKOFO MOPA B 
OTKPbITbIM MOPCKOH OacceHH. 

BaxkcKHH 300reorpamuyecku pakou oxBatTbiBaer Tep- 
PHTOpHio K sanayly oT p. CepepHok J[BunbI. B stor paiion BKJIOUCHbI BbIXOJBI 
Ka3aHCKHX OTJIOXKeHHH, PasBHTbIX B OacceliHe p. Baru. Onu mpencTaBexbi 
B KapOOHaTHOH, BaxKCKOH alluu, cTpaTurpacwueckoe mooxeHHe KOTOpOL 
B pa3pese Ka3aHCKHX OT/IOXKeHHH ceBepa PycckolH nuaTPopMbl Jomroe BpemMs 
OblIO HeOMpeevIeHHbIM. 

Baxckui s0oreorpaduyeckul palioH xapakTepu3yerca mpeoOsalaHuem me- 
ueunnog. Hedobuux pa3MepoB PpakOBHHbI ABYXCTBOPUATIX MOJJIIOCKOB HMeWIM 
ryCTble NOCeIeHHA, Ha YTO yKa3bIBaeT HX MAaCCOBOe CKOMVeHHe B NOpose. Tac- 
TPOnoAbl TAM BCTPeyalOTCA 3HAYHTEIbHO pee. Bpaxnonojpl, cTomb GoraTo npes- 
cTaBjleHHbie B I]mHexKcKOM s00reorpatu4ecKoM palione, 3fecb BCTpevaloTca 
PeAKO HW UMEIOT HESHAUHTeIbHbIK BUAOBO coctaB. MulaHKu He JocTUraH Kpyn- 
HbIX pasMepoB, a PopamuHHdepsi, no MHeHuIO K. B. Muxayxo-Makaali, HMeloT 
CYUleCTBEHHO HHO OOMK. Takoli KoMmIeKc OpraHH3MOB, OOUTABLIHX Ha Kap6o- 
HaTHOM CyOcTpaTe B yCJIOBMSIX CIOKOMHBIX BOX, yKa3bIBaeT Ha HeO1aronpuAT- 
Hy!0 OOCTaHOBKYy JWI Pa3BHTHA BCero MHOrOOOpasnA MOPCKHX OecnO3BOHOU- 
HbIX 2KHBOTHBIX. HecMoOTpA Ha KapOoHaTHOCTh Nopogx, cosepxKalllux opraHnye- 
CKHe OCTATKH, CKeeT (PaKOBHHa) 2%KHBOTHBIX He TOVICTHIL. BuMMO, MPH KUSH 
OPraHH3MbI He MOPIM HCHOMb3OBaTb HACbILLeEHHOCTb MOPCKOMi BOJbI COJAMH KaJIb- 
WMA IA yKpenJieHHA CBOerO CkKevleTa. 

Tpu SHAYMTCJIbBHOM CXONCTBeE MeNeluno BaxkcKoro 300reorpaduyeckoro 
PaHOHa MBI He MOXKeM OObEAHHUTH ero Cc BEIMECKUM, MOTOMY YTO B MOce,HeM 
(bayHa B IeOM MMeeT CBON OTVIMYMTeEIbHBIC YepTbl, NPHCylHe TOMbKO STOMY 
1284 


_|) palony, TreolorMdeckasd McTOPHA KOTOPOrO CylecTBeHHO OTMMYAeTCA OT TAaKO- 
_] BO B MOMeHT OTJOXKEHHA OCAAKOB BarKcKoH (balun. 

Cyxouckuh 300reorpahbuueckuh pation sxamouaer 
TepPpHTOpHO, KOTOPAas B HAaCTOAIlee BPeMA H3BECTHA NO, Ha3BaHHem CyxoucKoro 
Basia, a Take Oaccelin p. Tolimpl. Kasanckne OTIOXCHHA 3JleCb He BbIXOLAT 
Ha JHEBHY!0 MOBePXHOCcTb. OHM 3aKDHITbI MOULHbIM IallOM OCAJOUHbIX OTJIO2%Ke- 
HHH BepXHeH MepMM uM HWxKHerO Mes030a. B mpesemax CyxoncKkoro Basa mpo- 
OypeHO 3HAYHTeIbHOe KOJMYECTBO CKBa?KHH C MOJIHbIM OTOOPOM KepHa, MaTe- 
pHa KOTOpOrO AeTaIbHO MPOCMOTpeH UH H3 KOTOPOrO MpON3BeseHO ONpesemeHne 
cbayubl. HwkHAS uacTb Ka3aHCKOrO Apyca 3fecb mpescTaBseHa TIMHUCTEIMU 
mopowaMu, a BepXHAA — KapOoHaTHbIMH. 

Cyxouckui 300reorpaduyeckui patio OTMMYAaeTCA OYeHb OeHbIM COCTaBOM 
(payHbl. 3ecb B OCHOBHOM BCTpeyaioTcA WBa Bua Opaxnonog — Rhynchopora 
geinitziana Vern. uCancrinella cancrini Vern. Ouenb peqKo serpeyatorca Die- 
lasma elongatum Schloth., Licharewia stuckenbergi Netsch. 3yecb noka HMeIOT- 
cH pefKwe HaxoJKu meweluunog. Muianku npecTaBseHbI ceTuaTbIMH cbopMamMu 
C O4€Hb TOHKHM CKeJIeTOM. 

Cyxouckui 300reorpaduyeckul pation MpHHaqexKa, BUMMO, K JaryHHol 
yaCTH Ka3aHCKOrO MOPS, Pe OTMaraIMCb BHAYaIe TOHKHe IIMHHCTHIe YaCTHIbI, 
oOpa3ylollve B3MYYeCHHBIM OYCHb BA3KHH CyOcTpaT, Ha KOTOPOM He MOrIM OOu- 
TaTb CHfaune Copmpl. K sTHM ycNOBHAM MpucnocoONMHCh TOMbKO Ba ynoMaA- 
HYTbIX HaMH BHa Opaxnonog, KOTOPble UMeIH OomMbIUlOe KOMMYECTBO OCObeH. ITO 
MOAT BepxKAaeTcaA HAXOAKaMH PaKOBHH B MOpose, KOTOPY!O0 B OTACJIbHBIX MpocJioH- 
KaX OHM MepenomHsatoT. CopmectHoe coxkuTempcTBo Rhynchopora geinitziana 
Vern. u Cancrinella cancrini Vern. npowomkKasocb 3fecb B TeYeHHe BCero Ka- 
3aHCKOrO BeKa, MOTOMY 4TO H B KapOOHaTHbIX NOposax BepXHeKa3aHCcKOrO 
nolbapyca BcTpewaeTca TOT Ke KoMMekc (opM. OTH Ba BUfa cosqaioT (ou 
CyxoucKomy 300reorpatuyeckomy paHouy. 

TakuM OOpa3oM, B Mpeyemax CeBepHol 300reorpaduyeckol oOlacTH CcaMBIe 
HeOaronpuATHbIe YCIOBHA QwIa OOuTaHHA CayHbI OKa3aucb B CyXOHCKOM 
300reorpacdbuyeckoM paloue. 

OrnoxKeHuA Ka3aHcKoro aApyca Pyccxol mardopMbl, coflepxatlue B Oob- 
IIOM KOJIMUeCTBe OPraHHYecKne OCTATKH, OYeHb YaCTO XOpowleH coxpaHHOcTH, 
HO elle HeJOCcTaTOUHO MOJHO H3yYeHHbIe, HECOMHEHHO UH B AaibHeHwiem OyAyT 
MIpHBIeKaTb BHHMAaHHe uccmeqoBaTeneH. CneluduyeckHi xapakTep Ka3aHCKOrO 
MOP c ero dbayHOH Mpu WeTaJIbHOM H3Y4eHHH BCero KOMMIeKCa OCA4KOB M BKJIHO- 
YeHHbIX B HHX OPfaHH3MOB MPHHeceT MHOFO HHTePeCHbIX BbIBOJOB, CBASAHHbIX 
Cc HUCTOpHeH pa3sBuTHA Oaccelina u ero (ayHbl. 


Bcecoro3Hbli HayuHO-HcceqOBaTeIbCKHH Tloctynusto 
reomoruueckHH HHCTHTYT 27 V 1959 
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rHAPOBHOJOLHA 
A. TP. POJMHA 


BAKTEPHOMJIAHKTOH 30H 3APOCJIEH B O3EPAX — 
KOPMOBAS BA3SA BOJHbIX BECHO3BOHOUHbIX 


(ITpedcmaeaeno axademuxom E. H. Iaeaoecxum 380 IV 1959) 


SapocM BOAHbIX pacCTeHHH B O3epaX ABJIAIOTCA MPOLYKTHBHEMIIHMH 30Ha™ 
MH, B KOTOPbIX BbIKAPMJIMBAIOTCA OODLE KOJIMYECTBA Pa3JIMYHbIX OecNO3BOHOU- 
HbIX, CL KAULAX MMe pbI6aM; 3eCb MMTAeTCA MOJIOb U ClOda BCeACTBHe OOH- 
JIMA NOLXOMAMeH TIA HHX MMULM 3aXOAT MMTATbCA H B3pocsble pbIOI. 


K daktopam, o6ycJ1I0BIMBa- 
MAH {MA 


ie HOCTb 30H 3apoculeH, OTHOCAT: 


NOBbILIeHHOe COJep%KaHHe Op- 
TaHHyecKHX BellecTB H JeTpH- 
Ta, OaronpHaATHbIn Temme- 
paTypHbIH UW KHCOPOAHBIA 
pexxkuM, ocmaOmeHHOe Jelic- 
TBHe BOHbI. MukpoOuonoru- 
YeCKHe HCCJICOBaHHA, MPOBe- 
euuble B 1958 r. Ha JeBATH 
osepax IIpunafloxba, noKa3a- 
JH, TO K lepe4HCJIeHHbIM 
YCJIOBHAM JOJKHO ObITb 106aB- 
JIGHO OONIHe B ITHX OHOTOMAaX 
OakTepHaIbHOH NUM, Jocryn- 
= HOH JIA OeCNO3BOHOUHBIX. Co- 
uc. 1. UucneHHocTh GakTepHommaHKTOHa UH cojepxa- 
HHe OPraHHuyeCKHX BeleCTB B 3apoCc/iAX (a) H B OTKPEI- epykanne OakTepHoraHKTOHA 
TOM osepe (6) 3HAYHTEJIbHO NOBbILNIeHO B 3a- 
pocuIHX M0 CPaBHeHHIO C OTKPEI- 
TOH BOMOH, TaK Kak BCe yKa3aHHble (akTOPbI OarOMPHATCTBYIOT pa3BUTHIO 
OakTepHi B STHX 30HaX. OOoralleHbI OakTepHAMM BCJIeACTBHe MOCTOAHHOrO 
NOCTYIJICHHA cBeKero eTpHTa H IPYHTbI 30H 3apocuelt. 

Bsarble OAHOBPeMeCHHO B OTKPHITOH YaCTH O3eP H B 3apOCIAX PAaSMHUHBIX pa- 
CTeHHH (XBOLLeH, TPOCTHHKOB, KaMblllieH, rpeyuxu) mpoObl noKa3aiu, 4TO O6- 
Ulad YHCJI€CHHOCTh OakTepHONMaHKTOHA (OMpeyeAeMOrO MeTOROM ybTpacuub- 
TpaluM) Bcerfa BbIllle B 3apOCIAX: B OMHHX O3epax —B 3 pasa, B Apyrux 
B 2,0 pasa, MHOra MeHblule (Ta6u. 1). Dyctple 3apocau Gonee GaronpHATHE! WIA 
pa3BuTHA OakTepHonvaHkTona. B ofHOM H TOM xe O3epe (03. OrpamHoe, Tab. 1) 
COOTHOLUEHHE YHCJICHHOCTH OAKTeEPHOMIAHKTOHA B 3aPOCJIAX UM B OTKPbITOM O3epe 
OblIO Pa3IMYHO B 3aBHCHMOCTH OT XapakTepa 3apocueli UH MeTeOpomOrHMuecKHx 
yCJIOBHH, HO OOMlaHd 3AKOHOMEPHOCTh BbIABMIaCb YeTKO. Ene 6omee 3HadHTesb- 
HO pasiM4ve B Onomacce OakTepHonsaHKTOHAa. 

BpIACHeHHe COOTHOWICHHA MeKJlLy COdepKaHveM OpraHHyecKHX BellecTB Hu 
pa3sBHTHeM OaKTePHOMJIAaHKTOHA MOSBOMAeT ClelaTb BbIBOA O MpAMOMponopiHo- 
HaJIbHOM 34BHMCHMOCTH MexKy HHMH. CojepxkaHve opraHvuecKHX BelllecTB MOdI- 
Hee XapakTepH3yeTCA BEMYHHAMH OUXpoMaTHOH OKUCAAeMocTH. JIA Obulel xa- 
PaKTePHCTHKH STOFO COOTHOWeHHA MPH pasHOOOpa3sHH NOMyYeHHBIX JaHHbIXx 
1286 


So 
S 


S 


x 


Yucnennocre bakmepuonnanhimona 


20 50 40 10 20 JO 40me 0, /n 


IOW[MM BBICOKYIO NPOAYKTHB- | 


| TOHA BBIMe B 3apocJAX. 


Kak BCIeCTBHe BapbupoBaHHuA 
'YCIOBHH B OTJeJIbHBIX OHOTO- 


max, Tak H B pe3yubTaTe culy- 
WaHHbIX OTKJIOHCHHH, BbISBaH- 
HbIX B OTJCJIbHbIX CYYaAX T0- 
TpeWHOCTAMH MeTOJa UccJeNO- 
BaHHA, OblO MpoBeseHo crvia- 
2KHBaHHe NO NpAMOH (HanOouee 
SJIEMeHTAPHbIM MpHeM criaxu- 
Banna). IlomyueHHbie mpsAMbIe 
(puc. 1) "eTKO MOKa3bIBalOT 3a- 
BHCHMOCTb Pa3BHTHA OakTepul 
OT cosepxKaHHuA Opranuyeckux 
BelllecTB. CpaBHeHHe MpsMbIx 
NOKa3biBaeT 3HaYeHHe HM [py- 
THX YCOBHH, OjarompuATHbIXx 


‘(aa pa3sBuTua OakTepult: mpu 


OHO HW TOH Ke OKHCIAeCMOCTH 
YMCJICEHHOCTh OakTepHOmIaHK- 
C mo- 
BbIMIeCHHeEM COJepxKaHHA opra- 
HHU4eCKHX BeLLECTB B BO BO3- 
pacTaHue UMCJICHHOCTH . OaKTe- 
PHonMaHKTOHAa MpoucxoLuT Oo- 
JIe@ HHTCHCHBHO B 3apocsAx, 
UTO TOBOPHT O TOM, TO 3/eCcb 
B gapociAx UMeloTCA Gouee 
OarONpHATHbIe YCOBHA JIA 
HCNOJIb30BaHHA © OAKTePHAMH 
OpraHuyeckoro BelllecTBa. 

Jima  OakTepHonwaHKToHa 
3apocyleH XapakTcePHO pa3HOO6- 
pa3ue dopm. Ilo qaHHbIM MHK- 
pocKONuH MwacTHHOK oOpacta- 
HHA H YJIbTpaPuJbTpoB, Yepes 
KOTOpble (UJIbTPOBaacb Boa 
JIA MIpAMOTO cyeTa, COcTaBue- 
HbI CX€MbI COcTaBa OakTepHo- 
IIaHKTOHA JlJIA OTKPbITOH BOIbI 
WM JA 3apocmeH xXBollei u 
TPOCTHHKOB 110 03. OrpayHoe. 
Oru cxembl (pvc. 2) noKa3spipa- 
1OT, YTO B 3apocJIAX rpynnoBou 
M BHAOBOH cocTaB OakTepHo- 
WJIaHKTOHa 3HaYHTeIbHO Oora- 
ye, UCM B OTKDPHITOH Boze. B 3a- 
pociax B OOMIHM PasBUuBaloTCA 
pasHooOpa3sHble ApoxkxKU, a30- 
TOOakTep (YTO OTMeUaOcb HU 
pauee (1, *)), pa3muuHble Oec- 
I[BeTHBIe H MYPNYypHble cepoOak- 
TepHH, Macca pa3HOOOpa3HbIx 
maylOueK, KOKKOB, HHTCBHHbIX 
OaxTepul u Ap. Muorouncseu- 
HbI ObWIH CleAyIOulNe BUAbI Cce- 
po6aktepul: Beggiatoa alba, 
B. minima, B. drachnoidea, 
Thiocystis violacea, Lampro- 


Ta6auua 1 


UvcweHHocTh M OuoMacca OaKTepHoMaHKTOHA B 3apOCAX MH B OTKPBITOM O3epe 
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cystis “roseapersicina, Thiocapsa  roseapersicina, Thithece "gelatinosa, 
Rhabdochromatium gracile, Rh. fusiforme, pa3H4HbIe BHAbI Chroma- 
tium. 

Maccopoe pa3BHTHe CcepoOakTepHi NOKa3bIBaeT, YTO B 3apOCiIAX B 60J1b- 
INMX pasMepax HeT CHHTe3 OeKa STHMU aptoTpodamu. Bonpoc 0 pasMepax CHH- 
re3a OenKa ABTOTPOHbIMH OaKTepHAMH, KOTOPbIMH Jaslee MHTAIOTCH KOPMOBbIe 


6ecnO3BOHOUHbIe, HMeeT IIH TEOPHH MPOAYKTHBHOCTH HEMAJIOBaxKHOe 3HAYCHHE, 
OnpefeeHHe MepBHYHOH Mpo- 


JyKUMH BOJOeCMOB He MOXKET 
ObITb MPaBHJIbHO pelueHo Oe3— 
yueTa pasMepoB co3aHHA OeI- | 
Ka O6akTepHAMU-aBTOTpotaMH, 
Ha 4TO MbI yxKe YkKa3biBaJl 
pauee (°). HM xora pa3mepbl 9TH 
OKa He MOryT ObITb TOUHO ON- 
pefleleHbl, MaccOBOe pa3BHTHe 
cepoOakTepuH B 3apOCJIAX 
(Guvomacca jo 14 mr/n) no3sBo- 
JIA€T MOMaraTb POJIb UX B 9TOM- 
mpolecce CylecTBeHHOH. 

Jia 30H 3apocieH Xapak- 
TepHbI Ooulee KPyNHble PasMepbI 
KJIeTOK HM MaJIOUKOBHAHOH, UM 
KOKKOBOH (blopbl. STO OOcTO- 
ATEJIbCTBO H OOHJIMe KPYMHBIX 
KeTOK (pox xKeH, a30TOOak- 
Tepa, cepoOakTepui) NpHBOAUT 
K TOMY, 4TO OnomMacca OakTe- 
PHONMMAaHKTOHA BbILWe B 3apoc- 
wax B 4, 5, 10u 14 pa3 no cpaB- 
HeEHHIO C OTKPbITbIM O3e€POM. 

J\isi MUKPOOpraHH3MOB 3a- 
pocjlieH xapakTepHO o6pa30Ba- 
Hue MHKpoKoOIOHHH. Ha mem- 
OpaHHbIx (PuIbTpax, “Yepe3 KO- 
TOPble MpOuJIbTPpOBaHbl He- 
OouIblIMe KOJIMYeECTBA BOJHI, 
OKa3bIBaeTCA OFPOMHOe KOJIH- 
yecTBO MHKpOKOvIOHHH. MoxkHo 
TOBOPHTb, 4TO MoOaBsAtollee 


KOJIHYeCTBO OakTepHONaHKTO- 
Puc. 2. CoctaB 6akTepHonsmanKToHa (cxemMa). A—B OT- 


i Ha B 3apOCAX OKa3bIBaeTCA B 
KPBITOM O3€pe, 6 —B 3apOCIAX XBOUCH, 6 —B 3apoc- M M 
aX TPOCTHAKOB uKpokomoHHAX. Muxkpoxovio- 


HHH MOryT COCTOATb H3 OHOTO 
WIM HECKOJIBKHX J€CATKOB KJICTOK HW JOXOAUTb JO COTeH KeTOK. Pa3mMepbI TaKHX 
KOJIOHHK WocturarorT 100 p. KomOHHH COCTOAT B NOJABJIAIOWLEM YHCJe H3 KJIeETOK O]- 
Horo Bua. OOpa3s0BaHve MHKpOOaMH TaKHX MHKPOKOJIOHUH OOeruaeT nuTaHHe 
HMM BOJHBIX 2%XHBOTHBIX. BbIcoKOe MMMeBOe 3HAYeEHHE A30TOOaKTepa, Apoxx«Kelt u 
paqa nalouek [JIA MIaHKTOHHbIX H JOHHbIX %KXMBOTHBIX OblIO YCTAHOBJICHO HAMM 
panee (~°). [pu BckpbITHH pa3HbIX BOJHbIX XKHBOTHbIX W3 3apocueH (pa3in4- 
HbIX Pa4KOB WM MOJJIOCKOB) B MepeqHHX OTJesaX HX KHUWICYHHKOB MOCTOAHHO 
OKa3bIBaJIMCb CKOIJICHHA 3arIOUeHHbIX CepoGakTepul. B 3aqHux *Ke OTJeNax 
KHIN€YHHKOB 9TH MHKPOOPraHH3Mbl He Obl HAXOJUMbI, YTO YKa3bIBaeT Ha UX 
NOJIHy!O NepepapHBaemoctTb. MoxkHO CuNTaTb, YTO PasBUBaIOLWNlca B OOMbIUMX 
KOJIMYeCTBAX B 3apOCJIAX OaKTEPHOMJAHKTOH COCTOHT B Macce M3 BUJOB, AB- 
JIAIOWLMXCA BbICOKOMMTATEIbHBIMM JIA BOJHbIX 2XHBOTHBIX, HM CJIYXHT KOPMO- 
BOH Oa30H, Ha KOTOPOH BbIKAPMJIMBaeTCA 300NMaHKTOH. OOpasoBanne 6akTe- 
PHAMH B STHX 3aTHUIHbIX OMOTONAaX CKONJIeCHHH OOeryaeT 300NaHKTOHY HCc- 
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MOJIb3OBaHve HX B MMULy. B rpyHTax, OOorallleHHbIX PaCTHTeJIbHbIM JeTPHTOM, 
HAXOJATCA OPPOMHble KOIMYeCTBa OakTepHH, KOTOPbIe CJIy2KaT OHHM H3 OCHOB- 
HbIX HCTOUHHKOB MMTaHHA JOHHOM cayHbl. 


3oomorMuecKHi HHCTHTYT Iloctynuo 
Akafemuu HayK CCCP 20 IV 1959 


UMTHPOBAHHAS JIMTEPATYPA 


110.C. -mMutTpnes, Tp. AH JlarsCCP, 7 (1958). * A. T. Poquna, JAH; 
25, 5 (1939). 8 A.T. Poguna, JAH, 29, 3 (1940). *A.T. Poguna, Muxpo6uo- 
norus, 17, 3 (1948). ® A. T. Poguna, JAH, 67, 6 (1949). ° A. T. Poquna, Tp. 
npo6a. u TemaT. copeul. Soom. uct. AH CCCP, | (1951). 
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Jloxxayn AkaylemMuu HayK CccP 
1959. Tom 127, Ne 6 


MHKPOBHOJOLHA 


K. A. TAP, H. B. EBTEEBA u E. HW. AH]PEEBA 


O ®YHrHLUAAHOHW AKTHBHOCTH 3-H30MEPA HU CMECEM 
8- A y-M30MEPOB TEKCAXJIOPLLAK JIOTEKCAHA 


(I1pedcmaeneno axademuxom C. H. Boabdxoeunem 5 V 1959) 


Uckm0unTesIbHO BbICOKHe HHC€KTHUMAHbIe CBOHCTBa Y-H3OMepa reKcaxJop- 
WHKJIOreKCaHa MOCIYKUIH OCHOBOH JIS MpOH3BOACTBa PAa MHCEKTHIMAHbIX 
mpenapaToB Ha OCHOBe reKcaXxJIOPUMKOrekcaHa, yOTpeOAeMBIX AIA OopbOsi 
C BPeLHTeIAMH CeIbCKOXO3AHCTBEHHBIX KYJIbTYP HW JIA BeTePHHAaPHOM MW CaHH- 
TapHOH e3HHceKuuu. TexHuyecKHii rekcaXJIOplMKJoreKcaH (rekcaxsopaH) 
cojlepxkuT 6 H30MepoB, TIpHueM cojlep»%KaHHe Y-H30Mepa, NPpaKTHYeCCKH TOJIbKO 
e@HHCTBCHHOFO MHCeKTHUMAa, coctaBiaeT 10—12%. CofepxaHue o-H30Mepa 
coctaBset 67—70%, B-u30mepa 5—6% u 6-n30Mepa 6—8%. eB 

3a mocjleqHee BpeMaA pa3spa6oTaHO MHOrO cnocoOoB OOorallleHHA TeKCaxJIOp- 
IMKJIOreKCaHa Y-H3OMepOM, IPH KOTOPHIX B OOJIbIIHHCTBe Culy4aeB OOoraleHue 
OCYULECTBIACTCH MYTEM BbIAeIeCHHA H3 TeEXHHYeECKOFO MPpOAyKTa HeETOKCHUHbIX 
H30MEPOB C MOMOLLbIO SKCTPakKWMH OPpraHHueCKHMH PacTBOpHTeIAMH. Bprenae- 
MbI@ H€TOKCHUHbIC H3OMePbI HCMOJIb3YIOTCA WIM MOryT ObITb HCMOJIb30BaHbI B 
KaveCTBe CbIPbA [JIA MPOM3BOACTBa Apyrux xXOpcosepxallux WMHCeKTO*PyHIH- 
IMOB, a TEXHUYECKHH Y-H30MePp C PasJIMYHOH CTeNeHbIO OOOrallleHHA UCHO/Ib3yeT- 
CA JIA MPOHSBOACTBa HHCCKTHILMAHBIX WpenapaToB, KOTOPble OTIMYAaIOTCA GOowee 
BbICOKOH MHC€KTHIMAHOM AKTHBHOCTbIO MH M@HbINMM OTPHILaTeIbHbIM BJIMAHHEM 
Ha BKYCOBbI€ Ka¥ecTBa ypoxKaxA OOpaOaTbIBaeMbIX IJIOJOBbIX WM OBOLLHbIX KYJIb- 
TYP, NO cpaBHeHHIO C TEXHHYeCKHM TeKCaxJIOPaHOM. 

Oco6eHHO OobuIoe 3HaYeHHe MW 3HAUHTebHYIO WeCHHOCTb HMelOT OGorallleH- 
Hbl€ Y-H3OMePOM IIpelapaTbl MPH HCNOJb3OBaHHH UX WIA OOPpaboTKu CeMAH CeyIb- 
CKOXO3AHCTBEHHBIX KYJIbBTYP B Clyuae, KOrla BaxKHO HaHeCTH Ha CeMeHa JOCTa- 
TOUHOe KOJIHYCCTBO HHCEKTHUMa B HEOOJIbUIOM OObeMe Mpenapara. 

OHaKO OTMEeYasIOCb, YTO IPH HCNOMb3OBAHHH TpenapaToB Ha OCHOBe YHCTOTO 
Y-H30Mepa T1O1y4¥aembli SidekT, B MepecueTe Ha CJHHULY Y-H30Mepa, OBI MeHb- 
me, YM OT TEXHHYECKOFO HIM MamooOoralleHHOorO mpenapara (2). 

OTH HadOJeHHA a, Take runotesa K. A. Tapa o mexanusme oTpaBleHHA 
XKMBOTHBIX PeKCaXJOPUMKMOreKCaHoM (7) noOyAuIH Hac NpousBecTu Somee nou- 
HOe MCC/IeOBaHHe OCTAJIbHBIX H3OMePOB FeKcaxsIOpWMKorekcaHa, U, B WacT- 
HOCTH, HCcleloBaHHe HX PYHTHUMAHOK uU OakTepHIMAHOH AKTHBHOCTH. 

IlonyyeHuble pe3yJIbTAaTbI OKA3a/IMCb BECbMa HHTePeCHBIMH H MOKa3sa/iu HeO6- 
XOJMMOCTb J\aJIbHeHWlero H3y4¥eHHA BOTIpoca. 

B nepBblx onbirax ObluIM MpoBepeHb! (PyHTHUNAHbIe HU OakTepHItHLHbIe cBolicT- 
Ba a-, B-, 6- u y-H30MepoB reKcaXJIOPILMKOreKcaHa; Ip 3TOM OblIO ycTaHOBse- 
HO, 4TO G- H P-H30MepbI MpakTHYeCKH He OOMaalOT AKTHBHOCTHIO, a Y- H, B OCO- 
OeHHocTH, 6-H30MepbI O6LaloT (byHrHUMLHbIMM CBOLCTBaMH, IPH4eM TOKCHU- 
HOCTb 6-H30Mepa JJ MHKPOOpraHH3MOB BecbMa cmelMuyna. 

Ha puc. | mpupeyexbi cbororpadun yaiiex Tlerpu, B KOTOpEIX Ha KapToeJIbHO- 
Ae€KCTPO3HOM arape c AoOaBkol B Hero 0,05; 0,01 u 0,002% y- u d-n30mepos, Ors 
MpOH3BeLeH MOCeB CHOP MH MuletuA rpuOos Fusarium u Diplodia. 

o6aBKu Y-H30Mepa K NNTATeMbHOM Cpele BLISLIBAJIM YMCHbINeHHE POCTa KOVIO- 
Hu TOKO Diplodia zeae. (Schw.) Lev. Mnaa kapruua na6monanach Ip WOOaBK¢ 
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B MHTaTeIbHyio cpeny 6-u30Mepa. OToT u30MeP, HOOaBJCHHbIM B MMTATeJIbHY!O 
cpelly WIM MCNObSOBaHHBIM [1A o6pa6orku OTPe3KOB XJIOMYATOOYMaXKHbIX HH- 
TeH, 3apaxKeHHbIX MUIleIMeM rpHOa (C NOMOLLbIO KOTOPHIX MPOW3BOANJOCb .3a- 


0 s »  0,05% 0,01% 0,002 % 
A 
6 
0 0,01% 0,002% 
a 
0 0,05% 0,01% 0,002% ; 


0 0,05% 0,01% 0,002% 


Puce. 1. Jfeficrsue y- 1 8- H30MefoB rekcaxJOpuNKJOreKCana Ha qoTonatorenHpble rpuOpl (Ha 
(tpoTO ykKa3aHbl KOHIEHTpalluH u3soMepa B nutatesEHOM cpeze) A—Fusarium oxysporum, 
B— Diplodia zeae. a— y-uscmep, 6— $-u30Mep 


paxkeHHe NMTaTeNbHOH cpefbl B Tex cny4aax, Kora lipenapaT He BHOCHJICA He- 
MOCpeACTBEHHO B MHTATeJIbHY!O cpeyy), Haul WIM NOMHOe, WIM BECbMa 3HA4HTEIIbs 
Hoe moaBeHve pocTa BCeX HCNbITAHHbIX BHOB rpu6os (Diplodia zeae, Fusa- 
rium oxysporum, Botrytis sp., OMMH M3 BHOB Penisill, qpowxxH HM Jp.). 
Cnenyer OTMeTHTb, YTO BO MHOTHX cmyuaax Han6ombulee mosaB- 
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jeHue pocta rpH6oB Obl0 


nomyyeHO pH UcmbIraHHH cpeqHel KOH- 
WeHTPpaluH mpenapaToB, B TO BPeMA KaK MPH HCMO/b3OBaHHH Ooee BICOKOH 
KOHUeHTpalluH HaOmofancA OombUIOH POCT KOMOHHH MHKPOOPraHH3MOB. Taxon 


T a Gomaotaet 


Pe3ymbTaTbl UCHbITaHHA MpemapaTos 8- u y-H30MepoB reKkcaXJIOpILMKOreKcaHna 
Ha C@MeHax MLIeHHIUbI 


CemeHa, HCKYCCTBEHHO 


gd Thepach roeesea= We eee 
* 
Ilpenapat A 
5 BCXOXKECTb, ae eas BCXO2KECTb, Ts oe 
os % moBHehH, % % TeHHi, % 
em : 
12% mpenapar 6-u30omepa 4 423 0,4 154 Ono) 
2 95 0 115 aie 
12% mpenapat y-H30mMepa 4 96 02 118 om 
blige sand : 2 99 0,6 126 DD 
24% mpenapaT cmecu & 
Z ‘ : 4 83 0 475 oP 
y- H 6-“30MeposB (1: 1) 
Dy 99 0 166 1,6 
IIpenapat HHYH®-2 1 104 0 103 G6 
_ Mepxypax 4 113 0 110 ey 
\ KoHTpOJb -: 100 Ap 100 De fh 


ocoObl xapakTep JlelicrBua 6- uM y-H30MePpOB TeKCaXJIOPUMKJIOreKCaHa YyKa3bl- 
BaeT Ha TO, 4TO OHH, BAUAHMO, CHOCOOHbI OOPa30BbIBaTb TaK Ha3bIBaeMBIe KJICLIHe- 


Paowwna 2 


PesyabTaTbl HCMbITaHHA MpenapaTos 8- u y-H30- 
MepoB TreKCaXMOPUMKJOrekcana Ha CeMeHaX JIbHa 
HM KYKYpy3bl* 


Jleu Kykypysa 
oe = 
e jas 2 z 
a 5 og ° uv 
IIlpenapat a oC 3S I coe 
aCe dea mee 
S jas@sal 6 9 
ie hSrgisteal as ae 
ice] none ma Se, 
12% mpenapar 
3-u30Mepa 1265200103 89 
12% mpenapat 
‘’-H30Mepa NO i 0) 93 | 103 
24% mpenapatT cmecu 
5- H Y-H30MepoB 
Citety AA | Oe | eet otal edt 
MepxkypaH 122 — | 104 } 112 
KouTpoub 100 | 8,3} 100 | 100 


* Hopma pacXoyja mpenapatos: Ha KyKypy3e 
2 xr/T, Ha WbHe 3 HT/T. 


BHJIHbI€ KOMIMJI€KCHbIe CBA3H C He- 
KOTOPBIMH MeTaJJIaMH, BXOJALL- 
MH B COCTAB TeX HJIM HHbIX OuOJI0- 
ruueckHX (PepMEHTHBIX CHCTEM, KaK 
9TO OnMCcaHO Aa 8-OKCHXHHOMHA 
M HeKOTOPBIX APyrux coeqHHeHHH, 
WeHcTBue KOTOPHIX HavOoulee ak- 
THBHO MIPOABJIAeTCA TOJIbKO B Ka- 
KMX-TO CpeHHX ONTHMAJIbHbIX 
KOHIeCHTpalluax (3). 

TlomyueHHble pesysIbTaTbI T0- 
CJIYKWJIH OCHOBaHHeM JIA MocTa- 
HOBKH OPMe€HTHPOBOUHbIX MeJIKO- 
JeJIAHOUHBIX MOJIEBLIX HCIbITaHHA, 
KOTOPble ObIIM WpoBeseubi Ha Jlou- 
ronpyQHOH arpoxXuMuyecKoli cTaH- 
WH Halllero uucTuTyta. Pesyub- 
TaTbl STHX OMBITOB WOKa3aHbl B 
Taon, | we 2. 

V3 mpHBeeHHbIxX JaHHbIx cyie- 
AyeT, To OOpaOoTKa ceMaH mpe- 
mapatamu 6-H30Mepa, a B ocoGeH- 
HOCTH CMecbIO 6- HM ‘y-H30MepoB 
reKcaxJlopUMKorekcaHa, Ovslaro- 
MPHATHO CKa3aslacb Ha BCXOKecTH 
CeMAH IIMICHHIbI HW CCMAH JIbHa H Ha 


PaSBHTHH PacTeHHH KyKyPy3bl, A TaK2Ke pe3kO CHU3HMa 3apaxKeHHOCTh NIMMeHHUBI 
(by3apuo3o0M, JIbHa — (by3apHo3s0m MH MOJIMCNOPO30M H NMOJHOCTbIO OcBOOoLMIa 
MOCeBbI MIWeHHULI OT TBEPAOH romoBHAH. 

DhekT oT npuMeHeHUsA Mpemapara Ha cmecu 6- u Y-H30MepoB OKasasica [a- 
%Ke BbILe, HEM OT PTYTbCOAepxKaluluX mpenapatros — HAYM®@-2 u mepxypana. 


1292 


Pa3yMeeTca, YTO JaHHbIe NO BIMAHMIO MpenapatToB 6-H30Mepa Cc y-H30MepoM 
Ha ypomkKal ceJIbCKOXO3AHCTBeHHBIX KYJIbTYP H 3apaxKeHHe pacTeHul 3a6oue- 
BaHHAMH JOJIKHbI ObITb YTOUHEHHI B MOJIEBbIX ONbITAX B Pa3JIMYHbIX K/IMMAaTHYe- 
CKHX 30HAX, HO OTKPbiTHe (akTa BLICOKOM (PYHTHUMAHOH aKTMBHOCTH 6-H30Mepa 
uMeeT OovIblilee 3HaYeHHe, TAK KaK JO HaCTOSIero BPeMeHH OH MpakTHYeCKH 
IIPHMe€HeEHHA He HaXOJHJI H MPH MPOUSBOACTBe Y-H30MePa BbIeAJICA H3 TeKcCa- 
XlOpaHa BMecTe c G- HW P-H30MepaMu Kak OJIMH H3 H€ETOKCHUHbIX KOMIMOHEHTOB. 

B 3akloyeHHe HeOOXOLMMO BbIPa3sHTb OnarofapHocTb ZoKTopy P. Cmpx, 
1O. H. Beso6pa3osy u A. B. Mosuanopy 3a m06e3HOe NpescTaBeHHe OOPaslloB 
mpenapaToB JA ucnbiTaHnn. 


HayyuHbli HHCTHTYT NO yoOpeHuam Tlocrynuso 
H HMHCeKTOPyHruchyzaM _ 29 IV 1959 


IMTHPOBAHHAA JIATEPATYPA 


1K. A. Tap, E. ® Tpauuu, 3amuta pacrexuit oT BpequTeneli H OonesHel, No 1, 
46 (1957), *7 10: H. beso6pasos, A. B. Mouwuanos, K. VA. lap, lexcaxno- 
pau, M., 1958. %9. Ansb6eprt, M3s6upatenbuan toxcuuHocts, WI, 1953, 
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Jloxaagmn Axkagemun nayk CCCP 
1959. Tom 127, Ne 6 


BHOPH3HKA | 
Thiel 


P. ©. KOCTAHOBCKHA u C. TN. APMOHEHKO 


CPABHUTEJIbHbIM AHAJIM3 BHOJIOTHYUECKOrO MEMCTBUA 
MOHW3HPYFOWAX H3JIYYEHHM HW METHJI-BHC-(8-XJIOPITH JI)- 
AMHHA (4N2) B WIHPOKOM JAMATIA3SOHE 03 


(ITpedcmaeaeno axademuxom H. H. Cemenosotm 6 1V 1959) 


MuorouieTHUMH HcceqOBaHHAMH PaescKkoro c COTp. NO H3y4eHHIO JyyeBou 
CMepTH MJICKOMHTAIOWMX YCTAaHOBJIeHa XapakTePpHaA 3aBHCHMOCTb MpOJosKU= 
T@JIbHOCTH 2%KH3HH OT JO3bI paqualMOHHHOrO Bo3zelcTBuG (1,”). ABTOPbI BbIJe- 
uiaioT 5 HHTePBaJIOB 03, OTPaxKaloulHX, MO HX MHEHHIO, CAMOCTOATEJIbHbIC MeXa- 
HM3MbI MOpaxKeHHA, MPHBOAAULMe KUBOTHHIX K THOeIH (100—1200; 1200—15000; 
15000—30000; 30000—100000; > 100000 r). Bo Bropom uHTepBane mpoyos- 
XKHTCJIbHOCTb 2KH3HH He 3aBHCHT OT JO3bI H CO- 
CTaBIAeT B cpeqHeM 3—5 cyTok. J[amee, c yBe- 
My oe. 100 bars Wcy7 JM@YeCHHeEM O3bI, MPOOJMKHTEIbHOCTb %KH3HH 
focyn Pe3KO CoKpalllaercaA Hu Mocae 100000 r Hacryna- 
jscym €T CMepTb nox syyom. IIpu stom HauHHaA Cc 

30000 r pasBuBaloTca cyfoporu uw Apyrue cuM- 

Me IITOMbI NopaxKeHHA WeHTPabHOH HEPpBHOH CHCTe- 

Mbl. JI. ®, Cemenos, u3yyaBuIMii pasBuTHe 

L «ocTpeHiweH (opMbl» JIyyeBoH Oome3HH y MBI- 

fyac Wen, OOMyYeHHEIX 20000—50000 r, BbIqenaeT 

CaMOCTOATeIbHBIM MeCXaHH3M MopaxkeHuA mpH 

mun TAaKMX JO3aX, a HMeCHHO MOpaxkeHHe HePBHbIX 

rare IeCHTPOB, B OTMHYHeE OT «mMepHdepnHyecKoro», 
0 


000. 10000 100000 _r 
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1 Sym WIM «pedieKTOpHoro», MexXaHH3Ma, MMerloulero 
MecTO IPH OOJyYeHHH B MeHbIWwWHX Wo3sax (3, 4). 

B pa3BHTHe PpaHee BbICKa3aHHbIX cooOpaxke- 
Puc. 1. Kpuspie 3anucumocru cpez- HHH O lemecooOpa3HocTu PaqHOMHMeTHYeCKOrO 
Heli MPOJOMKUTeIbHOCTH %KMSHM MOMeMPOBAaHHA PaMoOnOOrMyecKUXx >pPeKTOB 
MbIIeH OT CAND ota (1) 4 (5) Wamu wu3y4eHBI ocobeHHOcTH nopaxKeHun 

) AIN2 8 uana30He fo3 of | go 2000 mr/xr. 
OnBITHI BLINOJIHEHBI Ha 568 OembIxX MbIAaX (3 Q ,19—21 1). Boqubt pacrBgop xop- 
rufpata HN2 ppoguaca BHyTpHOpiommMHHO (0,1—0,5 mm). 

Ha puc. | B Buse morapHdpMu4ecKOH KPHBOH mpelcTaBeHa 3aBHCHMOCTb 
cpeqHeH MpOAOJMKUTeIbHOCTH X%KH3HH MbIlWeH OT Ro3p1 HN2 B conocTraBmeHHH Cc 
KpuBoH Paescxoro. O6e KpHBble COBMEICHbI B TOUKE, COOTBETCTBYIOULeH MHHU- 
M@JIbHbIM aOCOJIIOTHO CMepTeJIbHbIM 03aM (750 r u 4 mr/kr). 

Yxe Oerioe cpaBHeHve OOeHX KPHBbIX He OCTABAAeT COMHeEHHH B O1M30CTH 
oToOpaKaeMbIxX HMH ABeHHH. Jia ReicrBua HN 2 Take xapaktepua oOacTb He- 
3aBMCHMOCTH MpOJOJUKHTeIbHOCTH 2KH3HH OT Wosbl (40 15 mr/Kr)—mnvaTo Ha KpH- 

BOH (a), HHTepBadl MporpeccuBHOrO COKpallleHHA MPOMOJMKUTeMbHOCTH X%KU3HH 
c yBeM4eHveM Jospi (oT 15 go 100 mr/xr) (6) u, HakoHel, O6acTb Yo3 (100 — 
2000 mr/kr), mpH kKOTOpbIX ru6eb HacTyMaeT mpakTuyeckH MPHOBeHHO (6). 
[pv 3TOM B KaxKOM H3 yKa3aHHbIX MHTePBAaJIOB KJIMHMYeCKHe MPOABeCHUA HH- 
TOKCHKallMH pasin4uHbl. B oOmacTH 403, NeKallMxX Ha WaTO, CHMNTOMaTHKa 
MOpaxKeHHA PasBuBaeTcA MHUIb Ha 2—3 CyTKH M XapakTepH3yerca TaBHbIM 
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log Pie HNZ (Grofte) 


(00pasoM KHUIeUHIMM paccTpolicrsamu. B wuTepBaue 6 BCKOpe Nocvie BBeJeHHA 
HN2 waOmtofaetca oOiee yrueTeHue, cMensiouleecs KJIOHHYeCCKUMH, a 3aTeM 
(HW TeTaHHdecKHMH CyoporaMu, MpokosmKatollumMuca LO camo ruOenu. B uurep- 
'}/Basle 6 nopaxkenne mporekaer Kpaline OcTPO HU NPOABMAeCTCA B Pe3KHX KJIOHHKO- 
| TeTaHHYeCKNX Cyfoporax, HacTyMaloulux cpasy nocule BBexeHua HN2. 
HcceqoBanve KPOBH M0Ka3avl0, YTO MPH BOsTelicTBUM B o3aXx, WerKalllux Ha 
HulaTO, CM€PTb MKMBOTHBIX CBA3aHa C TIyOOKHM YTrHeTeHHeM KPOBeTBOPeHHA. 
‘} Uncao selikoyutTos 3HauuTenbHO yMenbIlaerca yxKe uepes 6 4ac., a 3aTeM IIpo- 
| TpeccHBHO mayaer Jo camoli ru6emu, B TO BpeMaA KaK TIpH BCex OOMbUINX 103ax 
(HHTepBalIbl 6 M 6) JaxKe HeMocpescTBeHHO Nepe CMePTbIO XMBOTHBIX UHCIO 
JICHKOWMTOB HJIH CYIeCTBeEHHO He M3MeHsAeTCA, WIM yBeMUnBaetca (TaGn. 1). 
‘(OTM AaHHble KOppedupyioT c pesymbTaramu remaTouorMuecKkux uccaeqoBanuit, 
mpoBegenubix JI. ©. Cemenosnm (3) mp «<octpeiuieli» dbopme myueBoli GonesHu. 
Hapayy c onMcaHHbiIMu aHaJIOrMaAMM B XapakTepe KPHBEIX OOHAPyXKUBAIOTCA 
He MeHee HHTepecHble pasmuns. IIpexye Bcero, nosyyeHHad HaMM KPHBaA Ha- 
4uHaeTCA Cpasy Cc MlaTO — B CBA8H C TeM, YTO PHOeb MbIeH He TOKO OT MH- 
| HHMA@JIbHbIX AOCOJIIOTHO CMePTeJIbHBIX, HO H OT MCHbINHX 03 AJla HacTynaer He 
| m103qHee 3—5 cyTox. B To Xe Bpema, Aa JelicTBuA H31yYeHHH B 03ax, MeHb- 


= eet 


Tao6auna 1 


JlwHamuka yca JeHkowMTOB Mocae BBeqenua HN2 (sp TeIcayax B 1 MM?) 


Mcxoyzupie 
WauHHbple 


Uepes3 
5 MHH. 


Uepes 


Uepes 
72 vac. 


24 wac. 


Yepes 


Uepes | Uepes3 
48 uac. 


20 MuH. 6 vac, 


Alo3sa 10 mr/xr 


Oémee uncoO 7,6 Leg 10,6 4,9 ~ 2,4 Des 0,9 
ueHkowutosw |(6,4—10) | (4,2—9,6) |(8,2—13,0)|(3,0—6,1)|(1,3—3,6)|(0,9—3,4)|(0,6—1 , 2) 
JIuMpownTbl 6,8 ond Baal PAA] 0,9 1,0 0,7 

(6,0—8,5) | (2,9—6,8) |(2,5—8, 2)|(1,2—3,3)|(0, 7—1,3)|(0,5—1,8) (0,6—0,8) 
Hertpomusspl 0,8 253 HC) Pre th oe 153 One: 
(0,3—1,5) | (1,2—2,8) |(4,5—5, 9)|(1,1—4,0)|(0,6—2,3)|(0 , 4—2,6)|(0,08—0,5 


ILo3a 20 mr/xr 


O6uee uAcsO 6,0 0,9 6,9 8 4 
netikountos |(6,0—7,1)|(5,7—6, 3) |(6,0—7, 4) g 
JluM@oOuHuTHI a, Onl , 44 

(4,6—5,8)|(3,3—4, 3) |(2,5—3,7) Y 
Hetitpodbusapi die? | 20 ; 4.3 
(0,81, 4)|(4,4—2,0) |(2,5—3,7)| 


JLo3a 50 mr/xr 


O6dulee 4HCIO 6,8 8,6 Sil 84 
nexouutos |(6,0—7,4)|(4,9—11,7) |(8,2—9,3) J 
JIumounTel 6,0 6,3 . 3 8 

(5,4—6,3)|(3,1—8,0) |(8,5—5, 5) } 
Helirpopunapl 0,8 2,3 3,9 


(0,6—4,1)|(1,3—3,6) |(3,0—5,6) 
Tosa 100 mr/xr 


O6uee uHcIO 6,4 6,0 9,4 
nelikouutos |(0,8—7,0)|(4,8—7, 2) (8,2—10,6) 
JIHMPOWHTHI DO 3,4 6,2 

(4,2—5,8)|(3,2—3,6) |(5,0—7, 4) 
2,0 3,0 


Hettpoduspl 1,4 ; ; 
(1,2—1,6)|(1,6—3,95) |(2,9—38,1) 


Wio3a 250 mr/xr 


O6oulee uHCIO Soil Oy I | 
nelikouutos  |(9,8—10,2)|(5,9—7,7) 
JI“M@oOunTHI 6,3 4,6 

(4,7—7,1)|(4,1—9,0) 
Hetitpoduaspl 1,8 Dit 


(1,0—-3,0)|(4,2—2,7) 
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IUMX MHHHUMAJIbHbIX AOCOJIKOTHO CMePTeJIbHbIX, KaK 3TO culeyeT M3 MePBOTO HH- 
TepBala KpHBoli PaepcKoro, MpOAOJKHTeIbHOCTb 2KH3HH C YMCHbUICHHeM JO3bI 
Bospacraert (Zo 30 cyTok u Oovlee). 

VutepBas 6 Halle KpuBol CoOTBeTCTByeT Cpa3sy AByM (TpeTbeMy H ¥eTBep- 
TOMY) HHTepBaslaM KpHBoH PaeBcKoro, 4YTO CBA3AHO C PaBHOMEPHBIM H Oovlee 
ObICTPbIM COKPallleHHeM MPOMOJKUTCIbHOCTH XKH3HH XKMBOTHBIX NO Mepe YBe- 
JIMYCHHA O3bl. 

B uutepsaue 6, B OTHE OT KpHBOH PaeBcKoro,uMeeTCH BTOPOe MaTO — 
nocae 500 mr/KF, Kora, HECMOTPA Ha yBeHYeHHe Jo3bI Zo 2000 mr/kr, Mpoyou- 
XKHTCJIbHOCTbh XKH3HH OObINe He YMeHbIUUaeTCA, OMPeeAACb, MO-BHAMMOMY, 
JIMIUb BpeMeHeM BCacbIBaHHA Aa (5—10 MuHH.). 

Haxouell, oOpaulaer Ha ceO BHHMAaHHe CMelleHHe Bcet KpuBolt HN2 ByleBo 
10 OCH 03, YTO TAKXKE ABJIACTCH Pe3YJIbTATOM YCKOPeHHOFO NpOTeKaHHA HHTOK- 
CHKallMH 110 CpaBHeHHIO C Jy4eBO OovlesHbiO. 

HecmoTpa a yKa3aHHble Pa3sJIH4HA, HEIb3A OTPHUaTb MPHHWANHaAbHOLO | 
CXOJCTBa 34BHCHMOCTH MpOJOJOKHTEJIbHOCTH %XH3HH OT LO3bI IPH LeHcCTBHH OOOHX: 
areHTOB, 4YTO HeECOMHEHHO CBHJCTEIbCTBYeT O OJIH3O0CTH Me€X@HH3MOB, BbI3bIBae- 
MbIX MMH llopaxKeHul. ; 

IIpu STOM, OTYeTMHRO UpeACTABIAA BCIO CJIOXKHOCTh NaTOJIOrHYeCKOrO Mpo- 
Wecca, pa3sBuBalolleroca mpuH wMHTOKcHKaluH HN2, MOXHO BbIJeIMTb WBa Be- 
JLyUMX MeXaHu3Ma NopaxkeHua, IpHBOAAWUX K rHOenn. B oOnacTH naTO Ompe- 
J@IAIOULMM, TO-BHJMMOMY, ABJIAeTCA NOBPeExKLeHHe ObICTPO JeNAWHXCA TKaHeH 
(uHave TOBOPA, PaHOUYBCTBUTeIbHbIX), B UACTHOCTH KPOBCTBOPHbIX OPraHoB. 
B wuTepBasax O M 6 XKMBOTHbIC NOrHOaloT MPH ABJIGHHAX, HECOMHEHHO YyKa3bl- 
BalOllHX Ha NOpaxKeHve WeHTPaJIbHOH HeEPBHOM CHCTeMbI, pH STOM «MIHOBeH- 
Has» rHOesIb B HHTePBawle 6, MO-BHAHMOMY, OOycJIOBIeHa NOPaxKeHHeM KU3HEHHO- 
BaXKHbIX He€PBHbIX ICHTPOB. 

Bosppallaicb K aHalM3y KpuHBoH Paepckoro, NO-BHAHMOMY, CJlelyeT cun- 
TaTb, 4TO pa3sOupaeMble HM NATb MHTEPBAIOB TakXKe MPHHUMMMAIbHO OTPaxaloT 
JIMIb [BA Me€XaHH3Ma JIyYeBOH CMepTH — MOpaxKeHve PalMOUyBCTBHTEJIbHBIX 
OpraHOB H HepBHBIX WeHTpos. I]poBeyeHHble B 3TOM Ke HaNpaBJIeEHHH UCCeOBAa- 
Hua Ousppioc (°) (ombITbI Ha OesIbIX MbIlax, OebIX KPbICAX, MOPCKHX CBHHKAaX H 
XOMAKAX) MO3BOJIMJIH ABTOPy CeaTb 3aKJIOUeHHe O CYILeCTBOBaHHH STHX Ke 
JBYX MeXaHH3MOB JIyYeBOH CMePTH, MPHYeM KPHBbIe CMEPTHOCTH 2KHBOTHBIX, 
MPHHUMNMAIbHO He OTIMYAACh [pyr OT Apyra, B OOWWeM NOBTOpAIOT KpuByto Paep- 
CKOro. 

Yka3aHHble M€XaHH3Mbl NopaxKeHHA He CyelyeT, OHAKO, NpOoTHBONOCTAaB- 
JATb Apyr Apyry. pu poszetcrBun OobwWux 103 NoBpexkeHHe payuouyscTBu- 
TeJIbHBIX OPFaHOB MPOWCXOAMT, HO He MPOABAeTCH, BCeACTBHe KpalHel 
OCTPOTbI Mpollecca MOpaxKeHHA HePBHOH CHCTEMbI, MpPHBOAALero K ObIcTpor 
ruéeJu. 

PesyibTaTbl MpOBeeHHOTO UCCeAOBaHUA CBHETEbCTBYIOT O TOM, YTO He- 
CMOTPA Ha TOHKHE Pa3JIM4HA B MYTAreHHOM JleHCTBHH U3J1yYeHHH HW PayMOMMMeTH- 
YeCKHX BelllecTs (*), STH areHTbI B KOHCYHOM HTOFe MPHBOLAT K OHUM UW TeM Ke 
CyMMaPpHEIM dceKTaM B WHPOKOM Hama3z0He 103, B CBA3H C YeM BOE ONPaB- 
aHO M WeecooOpasHo faibHeliee yrmyOneHHoe cpaBHUTebHOe Uu3yyeHHe 
BbISbIBAeMbIX HMM OnOMOrMyeckuX 3pPeKTOB. 


VucrutyT xumuyeckoi dbu3snKu Tloctynuo! 
Akayemuu HayK CCCP 31 III 1959 
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Jloxnann Akayemuu nayk CCCP 
1959. Tom 127, Ne 6 


BHOXHMH A 
MI. A. KOJIECHHKOB u E. HW. NETPOYEHKO 


O CBOBOJIHbIX PAX WMKAJIAX NIPH MEPOKCHAASHOM 
OKNCJEHUM HW POTOOKNCJIEHWM n-KPE3OJIA 


(ITpedcmaeazeno axademuxom A. H. Onapunom 12 V 1959) 


Bricka3aHHaa Ta6epom u Buvbiirerrepom (1) used TepoKcHa3Horo OKUCUIe- 
HHA (PeHOJIOB Yepes CBOOOLHbIe PaduKaJbl MPHBeKaeT K CeOe BHMMAHHE UH B M10- 
cueqHee Bpema (?~°). BpieneHubie cpequ mpoxykTos xumuueckoro (°-8) nw mepoK- 
cuyasHoro (*) OkHCIeHHA N-Kpe3oula TeTparHazpobexsonupoH (1), 2,2’-qnoKcu- 
5-5’-AumeTusOudenus (11) u ahanor Tpudenuana (III) Janu pany uccneqopateneit 
ocHoBaHHe PacCCMaTPHBaTb MyTb HX OOPas0BaHHA yepe3 CBOOOAHbIe palMKaJbl 

0 
Bait? CH, or CHs CHs CH CHs 


| 
St eR Hcl ead eo 
senee BO 


Bce 9TH MpOAyKTbI ABJIAIOTCA OeCIBeTHbIMH, H€paCTBOPHMBbIMH B Bose Bellle- 
CTBaMH. 

Mb noslyuHsId HepacTBOpHMble B BOJe OeclBeTHbIe MPOAYKTbI OKHCJICHUA N- 
Kpe30J1a NYTAMM BO3AeCHCTBHA Ha ero pacTBoptl: |) cBeTa B NPHCyTCTBUH pHOoda- 
BuHa (14); 2) kpucTasmmueckol nepoKcufasbl (bupmpr Light and Co Ltd; 3) xene- 
30cHHepoguctoro Kasua (°). B neppom calyyae HakomeHve NpOLykTa NpoBosH- 
JIOCb B JIKOMHHECILEHTHOM IpuGope Bap6ypra (1%). B KaxkbIH cocy4uK BHOCHJIOCb 
3,0 mr n-Kpesoua wu 150 y pu6odbnaBuna B 5,0 Ma BogHOro pactBopa. IIpu pH 3,0 
usu 8,0 okucmeHHe WWI0 B 3 pasa MedvieHHee, ¥em mpu PH 5,6. Ilepoxcuza3Hoe 
OKHCJIeHHe MPOBOLMOCb pH KOMHaTHOH Temnepatype. B Kaxkblli ombIT Opa- 
och 5 Mr KpHcTamMYecKoH mepokcuyasbl, 120 mr n-Kpesoua B 90 Ma 0,02% 
BOAHOTO pacTBOpa nepeKucH BOJOpora. OKUMCeHHE 2XKeMe3O0CHHEPOAHCTHIM Ka- 
JIM€M IIPOBOAMIOCb TOUHO MO ONMCaHHOMY B JIMTepaType MeToyy (°). I]pu oxuc- 
JIGHHM f-Kpe30s1a HeOUMUeHHOH uH OUMUWeHHOH (17) nomHdeHoTOKCHAa3z0H U3 
KapTobesiA MbI He HaOwOJamu OOpas0BaHHA Oeoro uJIM KakOoro-1HOO Apyroro He- 
pacTBopuMmoro mposyxKTa. B stom cayuae NowmyyaeTcA KpaCHO-KOPHUHeBOe PacrT- 
BOPMMOe B BOse BelllecTBO. «DOTONPOAYKT» NOJIHOCTbIO paCTBOPAeTCA B NOMlLe- 
JIOUCHHOH BOJe, U3 KOTOPOH BHOBb BbiMayaeT B OCaOK MpH NosKHCeHHH. OX 
BeCbMa XOPOLIO PacTBOPHM B alleTOHE, OCH3OJIC, METHJIOBOM H STHJIOBOM CIIMpTax, 
acpupe, 9THalleTaTe, X1Opodopme. 

«Ilepokcua3HbIi» H «XHMMYeCKHH» MPOLYKTb! B NOAMeOYeHHOM Bose HK 
cnupte u acdupe pacTBopstiorca He nowHocTbO. «[lepokcnsa3Hbli» HW «XHMHUe- 
CKHH» MpOAyKTh! Obl PaseeHbI Ha PaCTBOPHMyl!O HM HepacTBOpHMy!O pak- 
uuu B 5% NaOH (8). Cnuprospie pactTBophi (a TaM, Te BeLeCTBO NOJIHOCTbIO He 
pacTBopsocb B cnupTe, Opanucb cycneH3HH) Bcex dpakUnH xpomaTorpadupo- 
BaylHCcb Ha OymMare (OyMara JleHHHrpascKadA ObicTpad, MPOMbITaH ILeOUbIO, 
COIAHOM KHCOTOH H BOZOK). PacrBopuTeeM CJly2KWJI BepXHHH cIOH CMeCH H3 
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n-OyTaHoma, yKCyCHOH KuMcs0THI H Bomb (4: 1 : 5). Bo Bcex Cly¥aaX BbIABMACT- 
ca OHO KenToBaToe naTHOC R; 0,92. C ucxXOJHbIMH BellleCTBaMH «IepOKCHa3s~ 
HOrO» H «XHMHYeCKOrO» MPOAYKTAa, KOTOPble B CNHPTe PaCTBOPAIOTCA HE MOJHO- 
CTbIO, WacTb BelllecTBa ocTaeTcA Ha MecTe HaHecenua. IIpu xpomarorpahun 
«poTompodykTa» Ha Oymare HapsAyy C YNOMAHYTHIM MATHOM (R; 0,92) onpeqenser- 
ca pHOopiaBuH, KOTOpI Jaet naTHO c Ry 0,67. IIpH mposBmenun Ha (peHOJIbI 
BeuecTBo c R; 0,92 He pearupyeT C AMMHAUHBIM PaCTBOPOM A30THOKHCJIOTO Ce- 
peOpa HuIH C pacTBOpoM XJIopHoro xesesa (7°), HO JaeT 2KesTOBATO-OpaHKeBy10 
oKpacky C Aua30THPOBAaHHO cybanuOBOll KUCMOTOH, Oypylo OKpacky Cc AHa- 
30THPOB@HHbIM /-HUTpOaHHJIHHOM ("*) HW HHTCHCHBHO CHHIOIO OKPacKy CO CMECBIO 
KpacHol KpoBsAHOL Com Cc XJIOPHbIM Xesesom (**). Beem yKasaHHbIMH MpOABH- 
TeIMM KaKUX-sIMOO Apyrux BellecTB Ha XpoMaTOrpaMMax He BbIABHOCb. IIpu- 
MeHMB pH XpoMaTorpaduu Ha Oymare pA Apyrux pacTBopuTeseH, Mbl TaK*Ke 
He CMOriM OOHAPyXKUTb elle KaKHX-HOO BelecTB, 34 HCKJIIOUeCHHEM BelllecTBa, 
jlaroljero MATHa c BeM4HHaMH R;, yKa3aHHbIMu B Tabu. |. 


Ta6auua if 


XpomatorpadupoBanune MposyKta PoTOOKUCJeHHA n-Kpesowa 


PacTBopuTeb Ry 
Bona 0,00 
YxkcycuHad KuCMOoTa — Boa — kon. HCl (30: 10: 3) 0,93 
Y«cytaHom —2N HCl (1:1) O87 
Bex30 — ykcycHaa KucaoTa — Boga (2: 4: 1) 0,98 
Bexu3ou — n-6yTaHom — sofa (10:1: 4) 0,88 
ByraHou — yKcycHas KucioTa — Boga (78:5: 17) 0,79 
Bexu30 — ykcycuand kucsoTa — Bona (2:2: 1) ORT 
n-ByTaHo’ — Bojla (HacbillleHHe) 0,81 
n-ByTaHo — yKcycHaa kucmoTa — Boga (1:1: 3) 0,91 


He pa3qenusa BelllecTBO H JByMepHad XpoMaTorpadua: B OJHOM Hampas- 
JIGHHH TponycKkaJIcA PpacTBOPHTeb N-OyTaHOI — yKcycHad KuciOTa — Boa B 
oTHOWeHHH 4: | : 5, a B ApyroM pacTBOpHTesIb H3 TEX KE KOMMOHEHTOB B OTHO- 
menuu 78:5: 17. Touka niaBseHuA MpOAyKTa OKasalacb paBHol 74°, npnyem 
XOPOWO OHA HaGwOMaeTcA, ecuM NpoOa onyckaeTcA B Cpely, HarpeTy!o mpHOmH- 
3HTEIbHO Jo 70°; ecu 2e HarpeBaHHe BeCTH MOCTeMeHHO, TO Apy2kHOrO MsaBse- 
HHA He MoOuyuaoc. 

QIeMeHTAapHbIM aHaIH3 «MepOKCHAa3HOrO» PacTBOPMMOrO B CHHpTe MposyK- 
Ta MO0Ka3aJ1, YTO OH cofxepxKUTC 76,44-+0,12%; H 6,6+-0,60%; O 16,9-+0,18%. 
IIpoykT BbIeAJICA M3 CHMPTOBOrO pacTBOpa NYyTeM BbIMapHBaHNA CnupTa IpH 
KOMHaTHOH Temnepartype. Ilepex aHavJIH30M OH BbICYIUIMBaJICA B TeEUCHHE HECKOWIE- 
KHX CYTOK Ha MATHOKUCbIO tocdopa. Moweky.iapHbilt Bec (MOI. Bec) sTOrO 
MpOAyKTa, OmpeseseHHbI MuKpomMeTogom Pactra (1°), mp MapaJeJIbHbIX Ompe- 
HeJeHHAX OKa3aJicA paBeH 364 u 420,3 (cpeqHuh 392,4), a kpHocKomMuecKHM 
meTojom ("°) 380,2; 410,9; 392,8 (cpenHuit 394,5). IIponyxr, qatomui npu xpo- 
MaTorpaduu Ha Oymare nsatHo ck; 0,92, comepxanC 74,85 +-0,17%; H 8,81-+- 
+0,14%; O 16,35-+0,29% Hu MMe Mou. Bec, onpeseneHHbili MHKpo- 
metoyqom Pacta, 308,5; 342,7; 350,5 (cpequHi 350,4). Sror mpogyxt 
noly¥asicaA Ha CBeTY C yuacTHeM puOodiaBHHa M NepOKCHAa3bl, KOTOPaA UCHOMb- 
30Basla OOpasylolllyiocAd B pesyibTate tboTooKuceHuA H2Oe2 (14). Us 6ymaru 
MPOAYKT S/KOHPOBAJICA 9TAHOJIOM. OTAHOJI BbIMAPHBaJICA TPH KOMHATHOH TeM- 
nmepatype,H MpOAykT xXpaHWJicd Hay, MATMOKUCHIO cbocdopa. Mow. Bec 394,5, 
OM30K K MO. BeCy MpOfyKTa — aHaslora KBaTepdbeHua, cocTosulero 13 
4 J\erHIpMpoOBaHHBIX MOvleKy n-Kpesoma (C;H,O-C,H,O), (mon. Bec 426). 

OgHaKO pacueTbl SMNUpHyeCKOl COpMyvIbI BLILeeHHOrO MpOAyKTa POBOPAT 
0 TOM, 4TO BelllecTBO cocTouT u3 (CgH,O)-equHnu. Yernipe Takne eHHULbI Wanyt 
BelllecTBO (CgH,O), c Mom. Becom 376, uTO Tak»xKe 61M3KO K MOU. BeCy BbIJeJieH- 
Horo BeulecTBa. IloyyeHHble HAMU MpOAYKTbI MO TOUKe TWaBJeHHA, MOveKy- 
1298 


| ASPHOMY Becy H 9/IeMeHTapHOMy CocTaBy, He MOXO%XKH Ha OMMCaHHble B JIMTepa- 
Type H yKa3aHHble HaMH BBpIIlle. 

IIpogyxt (I), pacrBopumeili B weno, u mpofyxt (II), Hepacrsopumerii 
B WeIOUH, HMeIOT MO. Bec 214, a npogyxt (III), Toe HepacrBopuMblii B UeN0UH, 
MMeeT MOJI. Bec 320. Snecb cueqyeT OTMeTHTb, 4YTO MposyKTHI (II) u (III) B yno- 
MAHYTHIX PaOoTaX BbIeIAMCh NYTeEM WUCTHMIAWMM Oenoro uCXOjHOrO mMpo- 
| AykTa OKUCJICHHA MPH BbICOKUX TemMepaTypax (200—220°). B stux ycnoBuax 
MOTJIO HMeTb MeCTO H3MeHeHHe HCXOJHOTO MpOyKTa. 

Kak M3BeCcTHO, peaKWHH CBOOOAHEIX paluKasloB uHTMOupyiorca nosupexo- 
Jamu (*’), Oxa3auiocb, UTO B HallIMX ONTHMAJIbHBIX yCOBMAX (cboTOOKUCIeHHe 
n-Kpesoula, a CJIeEMOBaTebHO MH OOpasoBaHHe Oesoro MpOAyKTAa, MOJIHOCTbIO HH- 
_ruOupyetca rHJpoXHHOHOM Ip KOHWeHTpaiun mocuegqHero 0,005 mr/ma, a mepo- 
KCHJa3Hoe OKUCJIeHHe MpH KOHBWeHTpawuu 0,6 mr/mMa. Heo6xoyumocts Gowiee BbI- 
COKOH KOHIeHTpalHuH B MOcNeHeEM CJlyyae, M0-BHAMMOMy, OObACHAeTCA OKHC- 
JIACMOCTbIO THAPOXHHOHA TepoKcuya30H. Kak yxKe paHee Oplio moKa3axHo (14), 
_THAPOXHHOH Ha cBeTY B IpucyTcrBun puOopiaBuHa OKMCAAeTCA BeCbMa IIOXO. 

3flecb HEOOXOJMMO OTMETHTb, ITO NOyalOUMHcA MPH OKUCIeHMM N-Kpesoua 
OebIH MpOLyKT Mocde ero pacTBOpeHHA B WeNOUH WH OpraHH4ecKHX pacTBO- 
|: pHTeAX [aeT HKeJTOBATHIe pacTBOpE!. BeleeHHbIli 43 TAKUX PACTBOPOB MPOLYKT 
--CTAHOBHTCA 2KEJITOBAaTbIM. ITO MOXKHO OODACHHTb HecTaOUMbHOCTHIO Gesoro Mpo- 
ayxta. [pu uyextuduKalun mpolykKToB OKUCIeHHA f-Kpe30/1a pa3JIMUHbIe 
ABTOPBI OTMe4aIH H3MCHCEHHA HX CTPYKTYPbI MPH OTHOCHTeMbHO caObIx 
BosqelctBuax (°®1°), Ham KaxKerca, 4TO BOMpoc O MpOkyKTax OKUCIeHUA 
n-Kpesola HyKMaeTcaA B JasbHeHWIMX HCCMeMOBAaHHAX. 

B noculeqHee BpeMA MOABHJICA PA COOOUleHHH, yKa3bIBaIOUlUX Ha TO, TO 
HeKOTOPble MPOH3BOAHbIe (peHOa, B TOM YMC/Ie M N-Kpe30/1, HHHUMUPYIOT Mepo- 
KCHJa3HOe OKHCIeEHHe HM POTOOKHCIeHHe PxALa BeLIECTB, HANpHMep nepoKcu]a3- 
Hoe OKHCJeHHe WaBemeBoH KUuCuOTHI (1%), HHAOMMI-3-yKcCycHOl KucsoTHI (1°,?°), 
2-HuTponponava (?"), BOCCTaHOBJIeHHBIX udocdo- u TpucocdonupHAHHHyKuJe- 
oTuyos (7*) w Maprania (7%), ceHcHOuM3HpOBaHHoe pHOopsmaBHHOM cboTOOKKC- 
JleHue MapraHita (74), okHCMeHHe MHJOMYKCYCHOH KUCOTbI 9KCTPaKTaMH U3 pa3- 

JIMUHBIX pacTeHul (7°, 7°), 

Bo Bcex 3THX clyyaax u- u TpudeHoubl MHTHOMPyioT OKUCeHHe. B HacTos- 
lee BPeCMA CYILeCTBYIOT THMOTe3bI, COrIaCHO KOTOPbIM MOHOeHOVIbI B OMOIOTH- 
YeCKHX CHCTeMaX OKHCJIAIOTCA (eHOMOKCHAa30H Yepes NomHeHOJIbI HU XHHOHBI 
(7°). Y3pecruo, 4TO XHHOHbI CMOCOOHbI OKHCJIATb HEKOTOPble ONOJIOrHyecKHe Be- 
ujecTBa, HalpuMep acKkopOuHoBylo KucsOoTYy, cboctbonupHyuHHyKseoTuAL (7°), 
raukosleBy1o KucmoTy (7’). OqHako HecmocoOHOCTb MOHPeHOJIOB 34MCHATb MO- 
HOeHOJIEI B YKA3aHHbIX BbILMe OKHCJICEHHAX TOBOPHT O TOM, YTO NocMeqHHe B 
JaHHbIX CyyYaAx elicTBy!oT ApyrumM ciocobom. 

BecbMa BepOsTHO, 4TO BO BCeX PeakUMAX OKHCHeHHA ('8-*°), roe n-Kpeson 
HM eMy MOJOOHbIe BeleCTBa HHHILMUPYIOT OKHCeHHe, a MOMMPeHOMbI HHTHOUP ytOT 
ero, HepBble JelicrBy!or OmarojapaA mpeBpallleHuio HX B CBOOOAHBIe pakukKasbl, 
a He XMHOHbI, KaK 3TO MMeeT MECTO Ip OOpas0BaHHH Nomueno0B. OOpa3syiwo- 
UlMeCA H3 N-Kpesoula HW eMy MOMOOHDIX BeLeCTB CBOOOAHbIe PaAuKaJIbI MH ABJIAIOTCA 
MHUUMaTOpaMH OKHCJICHHI pa3JIMYHbIX BellleCTB, KOTOPble MO cBOeH Ipupose 
pa3JIMUHBI. 

IIpu wanuuuu B cpese AoHOpoB BOfoposa cBOOOAHBe padukaJIbl mperxyle 
Bcero okuciaioT ux. Bpwio 3ameueno (74), uTo MpH WaHHbIX YCJIOBHAX N-Kpesol 
He Mpeppalllaerca B OesbI MPpOAyKT, HO KaK TOJIbKO UCuepmaeTcA JOHOP BOJO- 
pola, 9TOT MpoxyKT HayHHaer OOpasoBbiBaTEcn. n-Kpesom He ABAAeTCH OObIU- 
HbIM KOMMOHeHTOM opraHv3mos. B HalllMxX HCCJIEMOBaHHAX OH HCNOJIb30BaICA KaK 
aHanor nosoOubix OvomoruyecKux Belllects. B suTepaType omucano (7%,?°), 
uTO B YCOBHAX, B KOTOPBIX N-KPe3O MHHUMUPYeT OKHCeHHe, TakxKe MeHcT- 
BYIOT H 9HOreHHble BellecTBa TUNA PeHOJIOB, MPHpOa KOTOPbIX ellle He yCTaHOB- 
mena. Hamu oOuapyKeHo, YTO B pacTeHHAX, He COfepxKallHx NoMpeHooKcuza- 
3b H ee CYOCTPaTOB (HaMPHMep B JIMCTbAX MPOPOCTKOB AUMCHA HM MIMICHHILbI), HO 
HMeIOULMX AKTHBHYIO MepoKcnyasy, cofepxaTcA BOAOpacTBOPHMbIe — Bellle- 
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cTBa, KOTOPble MOROOHO f-Kpe30J1y OKHCJIAIOTCH Ha CBeTY B MPHCyTCTBHHi 
pu6otiaBHHa. Bmecte c TeM, N-Kpe30J1 yCKOPAeT OKHCMCHHE BOAOPaCTBOPUMbIX 
BelleCTB H3 93THX OObEKTOB Ha CBeTY B UpHcyTcTBuM puOoduaBuHa. BnosHe Be- 
POATHO, UTO PaCCMOTPEHHEIii BHIMe TH KaTamM3a C yuacTHeM CBOOOAHBIX Pau- 
KaJIOB 3AHHM@eT ONPeeJIeHHOe MECTO B OKHCJIHTeEJIbHOM OOMeHe Y PaCTeHHH. 

3yecb culelyeT MOAYepKHYTb, YTO, KaK BHAHO W3 W3JIO%RKeHHOO, MCXAHH3MBI, 
yuacrBylolive B OOpa3s0BaHHH CBOOOMHEIX PaMKaJIOB, MOryT ObITh Pa3Hble. 
STO MOXKET ObITh OObIHAA (epMeHTHAA CUCTeMA, COCTOALAaA H3 OeJIKOBOH HM Mpo- 
creTHuecKoli uacTeli (nepoKcuya3a); OJHako IPH (oTopeakUuAX OeMKOBY!O YaCTb 
3aMeHAeT CBET. 


VMuctutyt 6voxumun um. A. H. Baxa [MocrymHa0 
Akayzemuu uHayK CCCP 12°Vi 1959 
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@H3SHOJIOTHA PACTEHHH 


“aenekoppecnonzenst AH CCCP H. H. TYMAHOB, O. A. KPACABLIEB u H. H. XBAJIMH 


NOBbIIHEHHE MOPO30CTOHKOCTH BEPE3SbI A YEPHOM 
CMOPOJIMHbI 210 —253° MYTEM 3AKAJIMBAHUA 


Bpegqenve B 9KcNyaTaltuio Cradiuu uckyccTBeHHoro KmuMata Vucruryta 
cpusuoviornu pacrenuit um. K. A. Tumupsasepa mo3Bo.IHJI0 MpOMouKaTb H3y4eHHeE 
3aKasIMBaHua pacrenui ('). Ilyrem MeqenHHoro crynenyaToro OXxaxKeHHA HaM 
yaIOCb MOBbICHTb MOPOSOCTOHKOCTb BeTBeli Sepesbt Zo —195° (?). Ilocae storo 
mepe| HaMM BCTala 3aqayua — yJIYYWIMB MeTOJHKY, NOJYYHTb pacTeHHA, He BBI- 
Mep3alollve HM pw Oowlee HH3KHX TeMMepaTypax. Mucruryt cu3snyuecKkux 
mpoOem AH CCCP npegocraBul HaM BO3MOXHOCTb IPpOMOPO3HTbIYYKH BeTBeli 
HEKOTOPbIX J[PeCBeCHbIX NOPO B XHAKOM BoOJopore. 

J\iA 93THX ONMBITOB HCNOMb3OBaIHCb CHeLyroulMe OOBeKTHI: 1) TpexroqMuHblli 
IIPHPoOcT (pa3BeTBJICHHbIe BETBU) Oepesbl OoposaByaTol, cpesaHHbli 9 IV B meco- 
napke ImaBHoro OoraHuyeckoro cayza AH CCCP zB Mockse,u 2) ofHOro,MUHbIH 
IIpHpocT AByX COPTOB YepHOH cMoposuHb!: copT Jlua naofopowuas u3 caja Ha 
Jleq#uuckux ropax B Mocxse u copt Jlakcron us caga Buptomesckol ml0J0Bo- 
ATOLHOK OnbITHOH .cTanwuu B Mockopckol o6., cpesaHHbit 11 III]. Bcero Oni10 
TPH yukKa BeTBeH, KAKI WIMHOK 35 co. 

Cpe3aHHble OObEKTHI Ob 3aBepHYTHI B WesocaH M MocTaBMeHbI Ha CraHHH 
B OXJlax%KaeMble Wikadbl mpH —o°. Jia Gepesbl TemMmepaTypa 3aTeM MOCTereHHO 
CHHKaslacb KaxK ble CYTKH Ha 5°, Tak uTO Ha 11 ZeHb OHA AOcTurma —60°. Tlocue 
TaKOrO 3aKaJIHBaHHA MYYOK BeTBeH Obl OblcTpO MOrpyXeH B XUAKHH a3oT, B KO- 
TOPOM OH HaXOJMJICA [BO CYTOK. 

CmopomvHa 3aKauMBamacbh Oomece [HTebHOe BpeMA, a HMCHHO: 


IIpH — 5° Tpoe cyToK mpH —25° tpoe cyToK np — 40° ofHH CYTKH 
> —10° necaTh! , . 80° , oO ads € 

» —10° cemp 5 » 30° OJHH CYTKH » — 60° uerBepo cyTOK 
» —20° mecTb , A) mee = » —195° Tpoe . 


Tlocne BbiepxkuBaHua mpH —60° Bce my4KH MOHOCTbIO ObICTpo norpy2Ka- 
JIMCb B X%KHAKHH a30T, B KOTOPOM OHH HaxOHJIHCb yKa3aHHoe BpemaA. Ilepeso- 
3UJIMCb OObeEKTEI co Cranuuu B MuctrutyT du3nyecKux Mpo6seM B CTeKJIAHHBIX 
JOApOBCKHX cocyax, 3aNOJIHeHHbIX %KXUAKUM a30TOM, KOTOPbIM NO Mepe ucra- 
peHHA JomMBacsA. 

Ilyyox BeToK C MOMO[bIO IPHBASAHHOH K HeEMY HHTKH ObICTpO NepeHOcHJcA 
M3 XKMAKOPO a30Ta B MYCTOM MoapOBCKHH cocyA, OXa*KMaeMbI 2XHAKHM a3sOTOM. 
SToT cocy 3aTeM 3aNOJIHAJICA %XUAKHM BOJOpofoM oO noHOrO NorpyxeHuA 
B Hero BeTOK. B 2%KuKOM BOJOpOe OObEKTHI HAXOAMUCh B TeEYeHHe ABYX YacoOB, 
nocule STOO OHH 3a HUTKY MepeHOCHJINCb B COcy Cc 2*KHAKHM asoTom. I locequni 
MeVICHHO UCHapsAICA B TeyeHHe WecTH cyTOK. Berku B TaKHX YCJIOBUAX MeJ- 
JI@HHO HarpeBaJIHCbh, 3aTeM OHM NOMellayIMcb B OpaHkKepelo VIA OTPacTaHHA. 
Kaxkiblii My4oK OxulaxKasiIcA B XAAKOM BOMOpOse OTACIbHO. 

Tlepppi yuer pesyIbTaTos Obi chemaH cmycta 12 que. Ilocne oxmaxeHun 
B XKHIKOM BOJOpose BCe NOUKH Ha BETBAX Oepesbl OoposaByaTol PacilyCcTHJINCh, 
XKUBbIMH COXPAHHJIMCb TaK>Ke MyXKCKHe UM 2KeHcKHe couBeTusA (puc. 1). Ilo Bcem 
IpH3HakaM BeTBU, MpOMOpoxKeHHble MPH —253°, HHYeM He OTJIMUAIMCb OT KOHT- 
pos. [Ibiwibila c BapHaHTa WKUAKUHM BOLOpos» mpopactaa B Katie 5% pacTBopa 
caxapo3bl mpu +25° 8 TreyeHuve AByX YacoB mpHOH3uTeEMbHO Ha 30% (puc. 2). 
Taxoli Ke mpouenT Obit uv B KOHTpose. IJoqo6ubIe Ke BeTBH Oepesbl, CpesaHHble 
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c TOrO >Ke JlepeBa OHOBPeMeHHO, HO He MoMyUHBLUMe ONMCAHHOTO ula6opatop- 
HOrO 3aKasIMBaHHA, MOHOCTbIO BbIMep3ulH npH —40'. ; 
Ananornynbie pe3ybTaTbI NOMyYeHb! MU WIA OOOUX COPTOB eae cmopo- 
quupt (puc. 3). Ux no6eru 6e3 na6opaTOpHOro 3akaMBaHHA Tak%Ke NOTMOAMH IPH 
—40°. Tlocne 2Ke OMMCaHHOrO MeJJIEHHOFO V JWIMTeJIbHOrO NOHWKECHUA TeMIMepa- 


Puc. 1. Bersu Gepesbl GopofaByaTOH. a — KORTPOJIb (6e3 npomopaxkuBaHHs); 6 — 6e3 peddle 
TOpHOro 3akaMBaHHs, BbIMepsiH npH —40°; e — Mocse la6opaTopHOro 3akaJIMBaHHs, 


IipH Temnepatype —253° 


rypbi Lo —60° BeTBH depHOl CMOpOAMHbI BbILep2KaJH —253° 6e3 noBpexKeHHH. 
Bee ux HOUKH, Kak JIMCTOBHIe, Tak H WBeTOUHBIe, PaciycTuiucb. Uepenku 
mocye HX oOpaborKu 
2KHJ[KUM BOJOPOJOM He 
yTpaTuiu cmoco6Ho- 
CTH OOpa30BbIBaTb HO- 
Bble KOpHH. I[Ibiipua 
mpopactaa. OyHO 
TOJIbKO OTAHUHE OT 
KOHTPOJIA ObIIO 3aMe- 
yeHO: Moce —253° Be- 
TBH CMOPOJ\HHbI HEMHO- 
rO OTCTaBaJIH B poctTe. 

OnvcaHHble OMBbITHI 
NOKAa3bIBaloT, 4TO Ipo- 
TomlacT pala [peBec- 
HbIX pacTeHHH mocue 
HaliexkKalleH  mojro- 


Puc. 2. [Ipopacranue mblIbubl Gepesbt GopogaByuaton (5% ca- TOBKH CMOCOOeH BbIHO- 
xapo3a, +25°, 4uaca) mocie mpoMopaxKkHBaHHA BeTOK B CHTbMPH CBeEPXHH3KHX 
2KHIKOM BosOpore TemMiiepaTypax  OUYeCHb 


IJIOTHY!O YMaKOBKY MO= 
JIeK YJ, C¥XOe COCTOAHHE, OTCYTCTBHE HEOOXOAHMBIX Ta30B, ipeKkpalllaTb OOMeH H 


nepelBrokKeHHe BellecTB. TakKHM IlyTeM %KH3Hb PaCTHTeJIbHOrO OPraHH3Ma MOET, 
NlO-BHJMMOMY, IIpHOCTaHaBJIMBaTbcnA. Tak KaK pH 9TOM MKU3HCHHAA CTPyKTypa 
MmpoTonsacta COXpaHAercs, TO IPH BO3BPalleHHU B OarONPHATHbIe ycOBUA 
B KJI€TKAX BOCCTA@HA@BJIMBaeTCA HOPMAJIbHbIM XO PUSHOJIOPHYeCKHX Mpoleccos, 
HM (ePpMeEHTHI BOZSOOHOBIAIOT CBOIO pabory. 

B HallMx ONbITaX BeTBH Gepe3bl H YePHOH CMOPOAHHHI BbILepKUBaH 6e3 TO- 
BpexJeHHH Temnepatypy —253°. Ecrb ocHOBaHHe JYyMAaTb, YTO OHH MOryT OBITS 
Oe3 Bpefa OXaxKTeHbI H LO a6comOTHOrO HysA. OG sTOM TOBOpHT cuepyroulee.. 
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B skcnepHMentax Bexxepesa (3) cyxue cemeHa, CNOpbI H BbICYLICHHbIe Me@JIKHe 
OplaHH3MbI CNOCOOHE! ObIJIH BLIKHBaTb JaxKe mpH Temlepatype, OH3KOl K —273°. 
B HallieM HCCIeOBaHHH BeTBH APeBeCHbIX, MOCIe BbIepXKUBAHHA UX pH —253°, 
HaXOJMJIHCb Take B CYXOM COCTOS- 
HHH, TaK KaK B HHX BCA BOJa Opiia 
lipeBpallleHa B TBepoe cocTOAHHe. 
Ilo jaHHbIM, NOMyYeHHBIM [py- 
THMH aBTOpaMH H HaMH, TrHOeb 
YCTOHYHBEIX pacTeHHH mpoHcxo- 
WHT B pe3yibTaTe oOpa30BaHuA 
Jibla B MpoTonwactTe, TO mpH Tem- 
llepaTtypax HwxKe —253° uck0ua- 
etca. IlosTomMy Maio BepOsATHO, 
uToObl JlaibHeHWlee [OHM KeHHE 
TemlepaTypbl O aOcomoTHOrO Hy- 
JIA BbI3BaJIO OTMHPaHne pacTeHHul. 

OKCIeEPHMeHTAaJIbHbIe aHHble 
m0 BONpocy 0 TOM, KaKHM O6pa30M 
BeTBH JPeBeCHbIX CIOCOOHBI 6e3 
Bpea BbIJepXKUBATb TaKOe CHJIb- 
Hoe OXaxKeHHe, myOmuKyIOTCA 
HaMH B pyro pa6orte (*). 3mecb 
2%Ke MOKHO OTMETHTb CyJlelyrollee. 
B HallMx OMbITaxX pacTeHuA cTa- 
HOBHJIHCb HEBbIMePp3al0lHMH B pe- 
3YJIbTAaTe 3alllHTbI KI€TOK OT OOpa- Puc. 3. MoGeru uepHoit CMopogxHHbI. A— KOHTPOJb 
30BaHHA B HHX sblia. Sto Jocrura- (6e3 mpoMopaxKuBaHHA); 6 — 6e3 ma6opaTop Horo 

3aKaIMBaHHA,  BbIMep3viH IpH —40°; @ — Mocue 
J1IOCb IYTEM M€WICHHOO, MOCTeHeH- ma6opaTOpHOrO 3aKaJIMBaHHA, BbIoKHIH Mp TemMe- 
Horo oxmamKeHusa. IIpu Takux yc- patype —253° 
JIOBHAX, KaK MOKa3bIBaloT Halli MH- 
KpockonHyecKkHe HaOIOJeCHHA, Je OOpasyeTcaA TOMbKO B MexXKKeTHHKAX. Tlomy- 
yarollleeca OO€3BOXKUBAHHE BBIZbIBAET B IPOTOMMAcTe COMKEHHE MOJICKYJI, a HH3- 
Kad TeMMepatypa yMeHblWaeT HX TenoBoe WBHxKeHHe. Bce dTO OarONpUATCTBYeT 
BOSHHKHOBEHHWO B IIpoTonacte OcoOoH cyOMHKPOCKONHYeCKOH CTPYKTYPbI, KO- 
TOpad OOecne4uHBaeT CMY BLICOKYIO MPOHHMAeMOCTh AIA BOLL HU Wemaet ero ycTou- 
4MBBIM K Me€XaHH¥ecKHM JedopMalusM. be3 3aKaJIMBaHHA BOa He ycneBaeT 
OTTCKATb H3 KJICTKH B MEKKJETHUKH. IIpu JabHeHWeM NOHWKEeHHH TemMepary ppl 
Bolla CHavaa TepeoxaKaeTca, a 3aTeM 3aMep3aeT BHYTPH NpoToMMacta, BbI- 
3bIBad ero oTMHpaHHe. Tlocme meqmenHoro oxaxeHHA Jo —60° B kmeTKax 
ocTaeTcx TObKO rHrpockonuueckasn Bofla. Ilostomy AambHeliwee oxsaKerue 
MOXKHO ye O€3HaKa3aHHO BeCTH ObICTPO, HalpuMep, NorpyKaA pactenue cpa3sy 
B KHAKHH a30T. Ilo-BHMMOoMy, B TaKHX BO3AYIIHO-CYXHX OObeKTAaX KPHCTAaIH- 
3allHA BOJbI CTAHOBHTCA HEBO3MOXKHOH. 

CreyeT OTMeTHTb, 4TO CNOCOOHOCTH K 3aKaJIMBaHHIO OTPHIaTeJIbHbIMH TeM- 
llepaTypaMu BO3HHKAeT JIMUIb MOce BXOKCHHA APeBeCHbIX B NepHO MOKOsH u 
nocylelyrollero 3aKaJIMBaHHA TPH HH3KHX MOJIOMKHTEbHbIX TeMMepaTypax. 

Tlonp3yemcs culyuaem mpHHectu GmarofapHoctTb akay. I]. JI. Karnue 3a npe- 
JIOCTaBJICHHe HAM BO3MOXKHOCTH paboTaTb C %KHIAKHM BoJOposom u C. A. Bopo- 
BHK-PoMaHOBYy 34 MOMOMIb B MpOBeeHHH OMIbITA. 
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300JIOTHA 


Jl. B. HAYMOB 


O MNAPAJIWJIEJIbDHOCTH NYTEM IBOJIIOWMN B PASHbIX 
K JIACCAX METArTEHETHYECKHX KHWIEYHONOJIOCTHBIX 


(II1pedcmaeneno axademuxom E. H. [Maeaoecxum 138 V 1959) 


K MeTareHeTH¥eCKHM KHIICYHONMOJOCTHbIM OTHOCATCA ABa Kacca — Hydro- 
zoa u Scyphozoa. OGbequHAIOTCA OHH NO STHM Ha3BaHHeM He OOUIHOCTHIO Mpo- 
ACXO*KJCHHA H, CTaO ObITb, He MOFyT PaCCMaTPHBAaTbCA B KayeCTBe CAHHOU CH- 
cTemaTuueckol rpynnbt. [uqpousHbix WU CLMPOHAHbIX OObeEAMHACT KOHBEPreHT- 
HO€ CXOACTBO HX SBOJIOWHH, MapaJJIebHOCTb TeX NyTeH, MO KOTOPbIM WWI0 op- 
MHPOBaHHe %KH3HEHHOLO WHKsIa B OOOMX KJlaccax, CXOJCTBO MOP@OJIOrHH CTaqui 
Pa3BUTHA, CXOJCTBO aflalTalMH pa3HbIX UOKOJICHHH K CMelWMDHYHBIM WIA HHX 
YCOBHAM cCpesbl. Ita obtlaa cbusoreHeTHueSKaA CyAbOa OOeHX Tpynn ABHIAaCb 
CJI@QCTBHe€M He3aBHCHMOrO BOS3HHKHOBeHHA y MpeAKOB coBpeMeHHBIX Hydrozoa 
u Scyphozoa yepeqopaHua mokoweHul. IloaBmeHHe MeTareHesa, MPH KOTOPOM 
OHO H3 MOKOJeHHH OblIO MPHKPelJIeHHbIM, JOHHbIM, a Apyroe cBOOOsHOMIaBal0- 
UHM, IJIaHKTOHHBbIM, MOCTaBUJIO MpeAKOB OOOHX KJIaCCOB COBPeMeHHBIX MeTare- 
HeETHYeCCKHX IWeJIeHTepaT B COBEPLWIeCHHO OJMHAKOBbIe YCJIOBHA. 

Panee yxKe Oplio moKa3auHo (?,”), UTO MpeKH COBPeCMCHHBIX THAPOMAHbIX HU 
CUMPOHAHBIX ObIIM MpHKpenMIeHHbIMH JOHHbIMH OpraHH3sMamH. BnocwelcTBun, 
NOX BIMAHHeM CHAAYero OOPasa %KU3HH STHX NOMMMOOOPAa3HbIX MPeAKOB, B Ka- 
yecTBe PaCCeJIMTeJIbHbIX CTaMH BO3HHKJIH Mey3bl. Medy30uqHoe mokoseHHe 
y CUMPOMAHEIX HM PHAPOMAHbIX BO3HHKJIO He3aBHCHMO. OTO OKa3bIBaeTCA He 
TOJIbKO MOp@OJIOTHYeCKHM Pa3JIM4HeEM Mey3 Pa3HbIX KIaCCOB, HO HM cnoco6om 
HX OOpa30BaHHA. Tuy_pomMesy3bl pa3sBHBaloTCA M3 MO“eK Ha MOMHNAX, cludome- 
Wy3bl OOpasyroTca NyTeM nonepeywHoro AeweHHA Tela nomuna. [lepponayanbHok 
(yHKWMeH MeLy3 OblwiIo pacceHBaHHe NOJIOBbIX NPOAYKTOB, MOJIMMbI Ke yTpaTu- 
JIM CMOCOOHOCTb Ppa3MHOXKAaTbcA MOMOBbIM myTeM. IlosBeHHe Mey3 HUMeO 
OUeHb CyLleCTBeHHOe OnosOrMyeckoe 3HAYeCHHE, TAK Kak CNOCOOCTBOBaJIO paclin- 
peHuto apeana Buda. 

Cambii (aKT MOABHXHOCTH Mely3 Hev36exKHO NPHBe K BbIPAaOoTKe y HUX 
OpraHOB JBH2KeHHA, BHAaYase MaCCHBHOFO (30HTHK), a 3ATEM H AKTMBHOTO (KOVJIb- 
WeBad MYCKylaTypa 3OHTHKAa, a Take Napyc y ruApomexy3). B JanbHeliliem 
BO3MO2%KHOCTb H3MCHATH NOJIOMKeHME Tea B MPOCTPaHCTBe MPHBeNa K NOABJIeHHIO 
OpraHOB 4YBCTB PaBHOBeCHA, a BOSMOXKHOCTH BEPTHKAJIbHBIX MUFpalluli (OT CBeT- 
JOH MOBepXHOCTH B Ooee TeMHYIO TviyOHHY HM OOPaTHO) BbISBaIa NOABI Hue 
y HeKOTOPBIX BHJOB CBETOUYBCTBUTCJIbHbIX MATCH, BMJIOTb NO CIOXKHO yCTPOeH- 
HbIX Tyla3. Opraubl YYBCTB HMEIOT JOBOJIbHO pasHooOpasHoe CTpoeHHe HU MOWI02%Ke- 
HHe Ha Tele MeAy3, YTO TOBOPHT 06 UX HeE3ABHCHMOM MPOWCXOXeHHH Y PasHbIX 
cucTemMaTu4eckux rpynm. HecomHeHHo, TO CTaTONMCTh NOABHIMCb y2Ke mocwe 
Toro, KaK Mejly30HAHOe MOKOMeHHe ObIIO MOCTATOUHO BbICOKO Pa3sBHTO HW Mpo-~ 
W30lJla H3BeCTHaA JMBepreHUMA B mpesemax KaxKJOrO U3 paccCMaTPpHBaeMbIXx 
KaCCOB. OTO AOKa3bIBaeTCA HE3ABHCHMBIM MPOMCXOKCHHEM CTATOIMCTOB Y THJ- 
pomegys Trachylida u Leptolida. Y nepspix craTouuctsl pasBuBalOTCA H3 Kpae- 
BbIX IL ynasell, MPHYeM CTATOMUT OOpasyeTcaA B KJIeTKAX SHTOMEPMbI. Y BTOPbIX 
CTATOLMMCTH! JIMWEHbI BCAKOM TeHeTHYeCKOH CBA3H CO ILyMambuaMu, OHM pacnoua- 
rarjoTcH H€ 110 KpatO 30HTHKA, a C HHKHeH CTOPOHBI Mapyca, CTaTOJIMTHI PasBu- 
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BalorcA B SKTOMCPMAJIbHBIX KJleTKax. Cratuyeckue oprantt Scyphozoa pacno- 
JIOKEHbI Ha TaK Ha3bIBaeMbIX PoOma/MAX — BbIpOCcTax Kpad 30HTHKa. BuyTpb 
*~~ponainA BlaeTcA MpOAOMKeHHe PaquaNbHOrO KaHasla TacTPpOBaCKyAPHOH CH- 
| CTeMbI, PaclUMpeHHoe Ha KOHUe. 3fecb B KeTKAaX 9HTOJePMbI Pa3sBuBaeTCA OHA 
HJM HECKOJIbKO H3BeCTKOBbIX KOHKPellH, CayKaulHX CTaTomMTaMH. Takum o6- 
_ paso, ponaiuu cllMpomesy3 XOTA HM HeCyT Ty Ke (byHKWLHWO, YTO HM CTATOLMCThI 
_ THAPOMely3, HO NOCTPOeHbI COBeEPLIeCHHO HHaYe H, CTaO ObITb, BOSHHKJIM He3a- 
| BHCHMO. 

HlabHOCTh TpaHCHOPTHPOBKH MOMOBbIX MPOAYKTOB CTOHT B MpsAMoli 3aBucH- 
MOCTH HE TOJIbKO OT CMOCOOHOCTH MeJy3bI MOAepxKuBaTb CBOe TeO B TOWLE 
BOAbI, HO H OT JVIHTeJIbHOCTH Cpoka ee KH3HH. B cBA3H C 3THM Y Mely3 BbIpabo- 
‘| Tasicad pA MpucnocoOmenui, cnocoOcTByowlMx ycnseHHio (byHKWHH MMTaHHS. 
_ Mocnequee HeoOxofuMo Take H IA yBeMYeHHA KONHYeCTBa MpOLyUMpyeMbIX 
MOMOBbIX KJeTOK. SHavHTeibHOe yC/lOX%KHeHMe MpeTepnena MUUleBapHTebHaA 
cuctema. B pe3yuibraTe NoaABeHHA NepHepHyecKHX KaHaJIOB H HEKOTOPO! MOp- 
cbo-Ppusvoornyeckoh fuddepeHUupoBKu LWeHTpabHOH UaCTH KHUeuHOL no- 
JIOCTH BOSHHKJIa COKHAA PaCTPOBACKYJIAPHAA CHCTeMa MeLYy3, Pe3KO OTIHYAIO- 
UlaiCA OT MPHMHTHBHOH KHIeYHOH MOOcTH NOHNOB. YcmoxKHeHHe racTpoBa- 
CKYJAPHOM CHCTeEMBI WIIO Y THAPOHAHbIX WH CUMOMAHbIX He3aBHCHMO, UTO NOJ- 
TBEPKMaeTCA CYULECTBEHHbIM Pa3JIMYHeM e€€ CTPOeHHA Y MpelcraBuTenel o60- 
HX KJIaCcoB. 

H3pecTHo Ba OCHOBHBIX cmoco6a JOB Mexy3aMu JoOnr4H. Dopmer C MHOFO- 
YHMCJICHHbIMA M@JIKHMM KPaeBbIMH Llyna/blaMH 3aroHAIOT AOOblyy B LWIMpoKoe 
poToBoOe OTBepcTHe MPH OOBIUHBIX MaBaTeJIbHbIX COKPallleHHAX 3OHTHKAa. Ta- 
KoBbI rHApomMesxy3bl Campanulinidae, Bougainvillidae, Trachymedusae, a Take 
clluomesy3bl Semaeostomae. Bub c HeOO/IbLIMM YHCIOM XOPOWO Pa3BUTbIX 
iyynael, AKTHBHO JIOBAT JOObIYy HM NOATATHBAIOT €€ KO PTY, KOTOPbIli B TaKOM 
cmy4ae OblBaeT JOBOJbHO y3KHM. 3 rugpomesy3 cloa oTHocatca Corynidae, 
Tubulariidae, Cladonemidae, Pennariidae, Aeginidae, u3 cuudonuqubix — 
Cubomedusae, Coronata. Kak BuJHO 43 NpHBeeHHbIX MpHMepoB, O6a 3TH CNO- 
co6a 3axBaTa JOObINH BO3HHKJIN H€3aBHCHMO Y FHAPOMAHbIX HW CLUMPOHAHbIX MeLy3. 

Tlocae noaBJeHHA Medy3 UX Pa3sBHTHe MOWWO OypHbIM TeMNOM, TO CBA3aHO 
c o0pa30M %KH3HH 3TOFO MOKOJICHHA MeTareHeTHYeCKUX KHUICYHOMOJIOCTHbIX. 
CBo6o0,HOKHBYLIME NOABHXKHbIe OCOOH MeLy3OHAHOrO MOKOMeHHA OONTAIOT B Fo- 
paso Oomee CIOXKHIX H PasHOOOPasHbixX: yCIOBHAX, YEM HX HeENOABHKHbIe NO- 
Aunbl. B CBA3H C 3THM HOBbIC MPHCNOCOOsIeHHA NOABJAIOTCA Y MeLy3 ObicTpee H 
XapaKkTepH3YlOTCA OObUIHM Ppa3sHOOOpa3sveM MO CpaBHeHH!0 C HOBOOOpa30BaHHA- 
MH, BOS3HHK@lOUlMMH y mOmMNOB. TakuM OOpa30M, pa3Hble MOKOJeHHA MeTare- 
HETHYeCKUX MKHBOTHbIX, CCIM OHH OOHTAIOT B HeCXOAHBIX YCJIOBHAX, MOFyT 
3BOJIOHPOBATb Pa3HbIMH TeMMaMH UM B Pa3JIMUHbIX HanpaBseHHAX (3,4). Y Meta- 
Te@HETHYCCKHX KHUICYHOMOJIOCTHBIX 3TA HECOPIACOBAHHOCTb 2BOJIOWMH Ppa3Hblx 
MOKOICHHA BbICTynaeT HaMOoslee oTYeTIHBO. Boilie ye OblvIO MOKa3aHO, YTO 
3BOJIOWHA Mey3 UeT B HaNpaBsIeHHH Pa3BHTHA OPraHOB JBH2KeHHA, IHULeBa- 
PHTebHOH CHCTeMbI H OpraHoB uysBcTB. PasBuTHe NMOJMMONAHOrO MOKOJeHHA 
MOJUYMHEHO APyrHM 3aKOHOMePHOCTAM HM HeT NO NYTH COBEPLIeHCTBOBaHHA 3a~ 
UlMTHOrO CKeleTa H YNOpAOYeHHA B pacnosOx%KeHHH NOJHNOB Ha KOJIOHHH. 
Crporad 3aKOHOMePHOCTh B PaCMO/O%KeHHH MOAMNOB cnocoOcTByeT Goee Moui- 
HOMYy OOJIOBy MpocTpaHcTBa, 3aHHMaemoro KOWIOHHeH. Y2Ke HaMM ObIJIO M0Ka- 
3aHo, 4TO B KomoHUAX Hydroidea pal\uoHambHOCTb B PaCNOsO*KeHHH MOJIMNOB 
MOXKeT JOCTHraTb BbICOKOrO CoBeplieHcTBa (°). Y clHpouAHbIX pelKO OOpasyio™ 
CA MOCTOAHHbIe KOJIOHHH, HO TaM, rle OHM MMeIOTCA (Y HEKOTOPbIX BHAOB H3 OTPA- 
ja Coronata), CTpoeHHe KOJIOHHH HW paCNO/OXKeHHe MOJIMMOB OY€Hb CXOJHBI C TAa- 
KOBbIMH Y THAPOHAOB. 

Pa3sBuTHe KOJIOHHH OT HH3UIMX (OPM K BBbICWIMM MPHBOAUT K NOAYHHeHHIO 
OTICIbHbIX OCOOeH BCeH KOJIOHHH Kak eHHOMY mopho-pusnoulorHyeckoMy Ie- 
ntomy (°). OueHb CyUlecTBeHHO OTMETHTb, YTO Ha ONpeeeHHOM CTaqun pasBy- 
THA KOJIOHHM B HHTerpalluio BOBJeKaeTCH TaK2%Ke HW MeAy3SOHAHOe MOKOVJICHHE. 
Tlpu 2ToM Mefy3bl MpeKpalllaloT OTPbIBATbCA OT KOJOHHH M MpeTepmMeBaloT Je 
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rpagzanuio. XOpollo U3BeCTeH CPaBHUTEbHO-AHATOMHYECKHH PAA PeAyKUMA THA- 
pOMeAYy3bI Yepes CTaQHIO NpUKpeNeHHOrO Mefy30nAa U roHodopa lo cnopoca- » 
ka (*). Cpequ ruqpoudHbIX BO BCeX CeMeHCTBAaX MHTerpalluA NPHBOAMT K PedyK~ 
IHH Melly3 Y YaCTH BHJOB WIM Ware y BCeX BHJOB cemelicTBa. HanOowee rary60- 
KHe W3MeHeHUA MperepneiH mpescraBuTenu oTpaga Hydrida. Ilpu nepexoge 
K IIPCCHOBOAHOMY OOpa3y 2XH3HH MMH MOJIHOCTbIO yTpayeHbl Cye(bl MeTareHesa,. 
HW MOJIMMbI YTOFO OTPALa BTOPHYHO NOYYHM NOOBy!O PyHKUMO. 

B pale calyyaes riaBeHCTBYIOWLylO POwWlb B HHTeErpalun KOJIOHHH PHAPOMAHbIX 
nowy4aeT OLMH u3 ee nomunoB. Mspecten pad dopm (Corymorpha, Branchioce-~ 
rianthus, Myriothela u yp.), KOJIOHHA KOTOPbIX COCTOHT M3 OAHOrO Nona UW 
MHOFOUNCICHHBIX (OOBIYHO erpakUPOBaHHbIX) MeLy30HJHbIX OcoOeH. PexyKuna 
MeLy3OMHOFO NOKOJeHUA HM MpekpalileHve ero OTPbIBAa OT NOJMNOB HaOsIOLaeTcA 
WB kKulacce cunousHEIX. Hexoroppimu 300s0ramu (°) clLMonAHbIe, OTHOCALIMECA 
K orpafny Stauromedusae, TpakTYIOTCA He KaK Me/ly3bl, 4 KaK BUON3MCHCHHDIC 
cuu@onouunbl. O6uwi niaH CTpOeHHA H MHOTHe leTaJIM AHATOMUM CLMPUCTOM H 
cTaBpoMely3 JelicTBHTeJIbHO OYe€Hb CXOMHbI. Y TeX HM ApyruX MMeeTCA H3BeCT~ — 
Hoe CXOJCTBO B dbopme Teza. TeHvouu CUM(UCTOM aHaJIOrHUHbI CeMTaM CTaBpO-. 
mMely3. Y Tex HW Apyrux uMeeTCA NO 4 SKTOMEPMAJIbHbIX BOPOHKH Ha POTOBOM 
jucke. BuyTpu CTeHOK BOPOHOK MH CelT (TeHHOIeH) OMMHAKOBO pacnosomwKeHa 
mMyckyulaTypa. B Bepxuel uactu cent (TeHHoseH) y Tex H APpyrux HMeIOTCA OTBEP- 
CTHA, COPMMHAIOIMe MexKTy coOol coceqHue racTpasbHble KaMepbl. OQHHAKOBO: 
ycrpoeua ryioTKa. B To Ke BpeMs CTABPOMeAY3bl OOAalOT PAOM YePT CXOMCTBA 
HeEKOTOPbIX JleTasleH CTPOCHHA OPabHOFO KOHIa Tea CO CBOOOAHOMMABaIOWMMA 
Mely3aMmu. «PyKn» CTaBPpOMeLY3, BO3MOXKHO, AHAJIOTMYHbI NelavAM KyOomelly3— 
WM Ha TeX, Ha Apyrux pa3BuBalOTCA rpynmbl Wynaney. Y mnpelcraBuTenelk 
3TUX JBYX OTPAROB CXOMHOE CTPOeHHE UMEIOT TOHAJIbI, OTCYTCTBYIOWIMe Y CIH- 
(puctom. BenejcTBHe CMeLIeHHA MPH3HAKOB NOMA H MeLYy3bI HW BOSHHKJIH [Ba 
IIpOTHBOpeyHBble B3TVIAa Ha MpHpoy cTaBpoMeyxy3. CorjacHo nepBoMy, Kak 
YKa3bIBaJIOCb BbIIe, CTABPOMeLy3bI CUNTaIOTCA nomMNamu (8); Yale NPHHATO: 
OTHOCHTb HX K Mejy3am (* 14), 

Ham KaKeTCA, YTO CTABPOMELY3bI ABJIAIOTCH CIMPOMHbIMH, KOTOPbIe BTO- 
puyuHO yTpaTuiM MeTareHes. Mx HW%KHAA YaCTb COOTBeTCTByeT CLLMuCTOMe, 
BepXHAA — PeyUMPOBaHHOH HeOTeIMBWeHcA Medy3se. TakuM oOpa3som, cTaB- 
poMmeAy3bl MOryT ObITb CpaBHEeHbI C YKa3aHHbIMH BbIlle OMMHOUHbIMM THApPOMOMH- 
TaMH, HeCYUMMH pe yWUMpOBaHHbIX Medy3. 

VntTepecHoO OTMeTHTb, YTO B 9TOM CJly4ae HHTerpallH MO/UMbI CHIbHO yBe- 
JIMUMBaIOTCA B pa3smMepax. Corymorpha, Myriothela u B oco6enxoctu Branchio- 
cerianthus sBuasiorca HavOonee KPyNHbIMA Truyponouwunamu. CraBpomesly3bl 
TaKKC 3HAYHTEbHO MPEBbIINAalOT Pa3MePbI CUUDHCTOM Apyrux cludomeys3. 
Bo3MO%KHO, YTO HMCHHO YBeJIMYCHHE Pa3MePOB Tesla MOJIMNa NPHBOAUT K ycuse- 
HHIO €fO 3HaYeHHA B KM3HEHHOM IMKJe HW NOaBJIeHHIO MeELY3OHNAHOTO NOKOeHUA. 

Hexoropble MeTareneTHueckue THApouHble uM ClMOuAHbIe yTpaTHM NomH- 
MOWAHoe noKOvieHue. K HuM OTHOCATCA rHApomeyysbt Trachylida, a u3 cundous- 
HbIX — OTJeJIbHbIe TPynNbl BUAOB, HampuMep pox Pelagia. Kak 6obuiMHCTBO 
Tpaxusuy, Tak u Pelagia apasiorca PopMaMH, HaCe/IAIOMUMH OTKPbITOe MpocTpak 
CTBO MOps, Te OTCYTCTBHe NoLXoallero cyOcTpaTa cylelalO HeBO3MOXKHBIM 
mpukpensenve CHAAyero MOMMOKAHOrO NoKoeHuA. Tlostomy upu sacereHnnu 
nearHad Bce 3TH POPMbI yTpaTHIH NOMMNONZHOe noKovenue. V3 naanyabl 
y HUX OOpasyeTca HenocpeCTBeHHO MOJIOLad ruApoMeyy3a uu aupa. Iru 
IIPHMEPbI NOKA3bIBalOT, UTO Ha Me€PBbIX NOPaX OTKJIOHCHHA OT THNMUYHbIX KU3HEH- 
HbIX IMKJIOB, CCIM OHM BbISBaHbI OAHOK UM TOM Ke MPHYHHOH, NPHBOAAT y ruapo- 
M clluomely3 K CXOJHbIM pesyJIbTaTaM. 

Bpicokui ypOBeHb HHTerpaluH KOJOHHH MOXET OTOABHHYTb MeTareHe3, 
ObIBLUMH AO STOTO BeLyWMM (bakTOPOM SBOMIOUMH, Ha BTOPO nan uu MaxKe 
COBepINeHHO yCTpaHHTb ero.Tak, mocme OOpasoBpaHua CBOOOLHONMABAIOWIUNX N0- 
JMMOPQHBIX KOJOHHH cHonodop NyTH SBOMOUNN STO rpynnbl sHayNTeTbHO 
OTKJIOHHJIMCb OT OCHOBHOrO ITYTH Pa3sBUTHA APyrux THAPOHAHBIX. To %*e MOXKHO 
cka3aTb H oTHOCHTeIbHO Hydrocorallia. PeqyKunsa meqy3ouqHoro noKomeHus 
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HM WpHoOperenne H3BeECTKOBOFO CKeeTa CTaBAT FHAPOKOPaJJIOB B COBePLIeHHO 
ocoOoe noomxeHHe cpelH Apyrux rug~pougupx. Ilytu sBomounn sTOH rpynnbi 
HAYT B HanpaBJIeHHH HHTerpallHy NOJMNOMAHBIX OcOOeH, CUIMAHHA UX B eCHHYIO 
KOJIOHHIO-0coOb. TakuM oOpa30M, 9BOJIOUMA STOH Tpynnbl THAPOWAHbIX MOKeT 
ObITh CONOCTaBeHAa C SBOMOWNEH MaPenOpoOBbIX KOPaJJIOB, KOTOPble Take 0O- 
HaPyXHBaICT OTUETIIHBY!O TEHJCHUMIO K OObEAHHEHHIO OTCJIbHbIX OCOOeH KOVIO- 
HHH B e€(HHbIN OpraHH3M. 

Spomouun Hydrozoa u Scyphozoa — aByx kmaccOB KHIWeEYHONOJOCTHEIX — 
Mpoxofusa B OHO BPeMA H B OAMHAKOBbIX YCJIOBUAX Cpelbl. Ha pasBuTHe STHX 
rpynn B TeveHHe JNTeIbHOTO NephoOsa OKAa3bIBaJI OTPOMHOE BJIMAHHE MeTAarenes, 
3HaYeHHe KOTOPOFO UpesBbIYaHHO BeNMKO HU B HacTosulee BpemaA. Tloy BAMuAHHeEM 
MeTareHesa, MPH NPOuHX PaBHbIX ycoBuax, y Hydrozoa u Scyphozoa KonBep- 
TeHTHO BbIPaOaTLIBAIHCb OJHHAKOBbIe aanTalluv; BCA SEOVIOWMA STHX DBYX 
rpynn Wa mapamiewbHbIMM TyTAMH. BenegcTBue STOO y PHAPOHAHbIX H CIMA 
(POUAHBIX HW Celivac HaOMIOLaeTCA KOHBEPleHTHOe CXOACTBO KHU3HEHHDIX WHKJIOB 
Hu Mopdovorua oOoux MoKoeHHH. 


SoomorHuuecKHit MHCTHTYT Tloctynuso 
AxkajlemuH Hayk CCCP 5 V 1959 
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PUZSHOMOTH A 


b. HW. XOQOPOB 


H3MEHEHHA CHJIbI BESYCJIOBHOFO PE®JIEKCA KAK OCHOBA 
]Jid OBPASOBAHHA BPEMEHHOM HEPBHOH CBA3H 


(I]pedcmaeaexo axcdemuxom H. C. Bepumaweuau 30 1V 1959) 


B nactoslei pa6oTe NpHBOAATCA HOBbI€ SKCIMePHMEHTAJIbHbIe JAHHbIe O 3a- 
KOHOMEPHOCTAX OOPa3OBaHHA YCJIOBHbIX JBHFaTe/IbHbIX OOOPOHHTEJIbHbIX pedh- 
nekcoB. Ha ocHOBaHHH aHaJIv3a THX JaHHbIX JleaeTCA 3akKJIOUeHHe, COracHO 
KOTOPOMY Ba?KHeHLIMM yCJIOBHeM OOpas0BaHHAl B Kope OOVIbUIMX NOJyWapH Nos- 
HOH H MpO4HOH BPeMeHHOH CBA3H ABJIAeTCA COUeTAaHHe BO BPeMeHH JeHCTBHA 
wuHANepeHTHOTO areHTa C H3MCHCHHAMH CHVJIbI OesycJIOBHOrO pa3qparxkenHA. 
O6pazoBaHHe ycoBHOrO pediekca np npeswecTBoBaHHH HMHANd@depexTHoro 
pasapaxkenusa GesycioBHomy (°, *) ABJIAeTCA YaACTHbIM CJly¥aeM 9TOrO Bowlee OO 
lero NpaBHla—nMpouHad BPeMeHHas CBA3b MOXET ObITb OOPa30BaHa H NpH cove: 
TaHHM HHAMpdepeHTHOrO areHTa C ycHJIeHHeM yxe JeHcTByroulero (T. €. HAYATOFO 
mepex uHAuddepeHTHbIM) Se3ycJIOBHOrO pas paxKenHns. 

«CIMAHMe pa3ipaxkKeHHi W3 DBYX KOPKOBbIX MYHKTOB», HeOOxoZuMoe AA 
o6pa3s0BaHua ycoBHoro peduexca (1°), MpoucXOAUT He TOJbKO MpH OObIMHBIX 
cOueTaHHAX pa3—pakuTeleH, HO, BOMPeKH CYUWIeCTBYIOUWLMM MpeACTaBeHHAM, 
TakxKe H MpH NoKpbITHAX. OfHako, NOCKOJIbKY B MOcMeAHEM Cy4Yae MOMEHT 
BO3HHKHOBeHHA Oe3yCIOBHOFO BO3OyKeCHHA H3 CO“eTAHHA BbINaaeT, YCJIOB- 
HbIM pediekc He OOpas3yerTca. 

Metoguk a. Onbitpl craByincb Ha 6 co6aKkax NO JBHraTeIbHOH 3/1eKTPo- 
o6opountetbHOH MerogduKe. IIpou3sBoqumacb perucTpallua ABHxKeHHH - OGeHX 
3aHHX KOHeYHOCTeH (C NOMOLIbIO HAKOJICHHHKOB IleTpomaBmOBCKOrO) HW bIXa- 
HHA CoOaKH. DQneKTPOKOXKHOe Paslparxenue (MMMYbCHbIM TOK YacTOTOH 70 ri 
Mp QAHTebHOCTH HMNywbca | MceK.) HaHOCH/IOCb Ha NMpaBylO 3aHIOW KOHEU- 
HOCTb XXHBOTHOrO. B OO/IbIIHHCTBe ONBITOB MPHMeHAJICA TOK OKONONOPOroBOL 
cub! (Ha 1O—30% BbIle nopora). 

IlpumMeusocb 4Ba Bua CoueTaHHH HHLMppepeHTHOrO (3BOHOK, TOH HIM CBeT) 
HW Oe3ycOBHOrO pa3ApaxkuTeeH: OObIMHbIe NOKPbITHA WH TaK Ha3bIBAeMble «NO- 
KpbiTHA c ycuneHuem» (*" 4), TIpu oOblm4HbIX NMOKPbITHAX HHAMpdepent- 
HbId areHT NpHMeHAJICA Ha Sone GOesycnoBHoro pa3Aparxkenua (yepes 5 ceK. 
moce ero Hayaa), Nocae yero CHa Oe3sycOBHOrO pa3qpaxKeHuaA He H3MeHS- 
nacb. B oTmM4He OT 3TOFO, MPH «NOKPbITHAX C YCHJIEHHeEM»KaxKJoe NMpHMeHe- 
Hue HMHAMpPepexTHoro pasapaxkKennaA Ha (hone Oe3sycnoBHOrO conpoBoxka- 
NOCb CKayKOOOpa3sHbIM ycuneHHem (B 1,5—2 pa3a) MelicTBytollero 9eKTPO- 
KOKHOrO pa3sqpakenHA. MuTepBan BpemMeHHd M@XAY HayanoM JelicTBUA 
HHAMpepeHTHOorOo areHTa H MOMEHTOM YCHJIEHHA TOKA COCTAaB/IAVI OObINHO | ceK. 

PesyabTtaTh. B3aumMokeHcTBHe pasaqpaxkuTene# 
mpH MOBTOPHHUIX NPHMeCHEHHAX HHAUNUDHPepentTuHoro 
areHTa Ha MoHe OGe3sycHOBHOTO pedaekca. Ora cepna 
OMbITOB MpOBOAMaCcb Ha 4 coOakax. B Teyenue HeenM coOaku npnyyauce 
K CTaHKY, HOCe Yero MbI NPUCTyNaJIM K MCMbITAHHIO AeHcTBHA HHAUddbepenTHoro 
pa3sApaxkuTen. 

Ilepppie npuMenenusa uHAMepenTHEIx pasqpaxuTeneH Ha done Oe3ycsOB- 
HOrO ABHraTebHOrO OOOPOHHTebHOrO pedeKca y BCeX COGaK BBI3bIBa/IH aK- 
THBHY!0 OPHEHTHPOBOUHYWO PeakHl0: NOBOPOT FOJIOBbI H T1a3 B CTOPOHY UCTOU- 
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HHKa 3ByKa HJM CBeTa, HACTOPaKuBaHHe, 3aTeM OFis{bIBaHue. IIpu sTOM, KaK 
NPaBuJlO, OTYETJHBO H3MeCHAJIaCb HM JBHTaTeJIbHO-OOOPOHHTebHaA peaKlHs 
%KHBOTHOTO. B OovibUIMHCTBe Cy4aeB OHA ycuHBanacb (puc. 1A, J nm, 2 nm; 
Puc. 2A, 2 n3, 3 n3), HO WHOrya (NPH BOSHHKHOBeHHH CHJbHOL OPHeHTHPOBOU- 
HOH peaKUMn) MpHcoequHeHHe UnAN¢@epenTHOrO pa3LpaxKuTeA BbISbIBasIO 
oclaOleHHe OesycioBHOro pedbiekca (puc. 2A, / n3) umu %Ke cMewlaHHy pe- 
aKIHIO: CHaYasa OCNaOeHHe CrHOAHHA KOHEUHOCTH, a 3aTEM HOBOe ero ycusieHHe. 
CooTBeTCTBeHHO H3MEHAUIOCh H AbIXaHHe COOaKH. 


A b 
; “Heal hy wala 
yA al rit yaw 
fi Ne edhe es LV Peace OL a. ryt Ne ON ae ha el ee hye a od er ieee ee NY 
ede 
ee Si7-1000 J0nr- 1000 Fénr-1000 39nr-1000 40nr-1000 107 
é ? f Dat 7 2 Gi bi 7 ha 
44.00 os a7 0 3 Sf" 46" 50’ Ea iS 


Pue. 1. ITpumenenne unguddepentuHoro pasypaxutena (ToH 1000 ry) wa done Oe3ycoBHOrO 

OOopoOHHTeNbHOrO ABHrateibHoro pectbiekca. Co6aka Kamitan. A — onbit Ne 1, 10 11 1958 r.; 

5 — onwit Ne 5, 14 I] 1958 r. a — nHepmorpamma; 6 — WBuxKeHHe MeBOH 3aHeH KOHEYHOCTH; 

@ — J[BHKeHHe MpaBol 3alHell KOHeEYHOCTH; @ — OTMeTKa 3BYKOBOFO pasfAparkeHna (YHC/a Hal 

Heli — MopayKoBbie HOMepa CoueTaHHA pa3sipaxkutTenel; nm — noKpbiTHe TOHa, m — H3OV/IMpo- 

BaHHOe NPHMeHeHHe TOHA), O — OTMETKA SJIEKTPOKOMKHOFO pas~parkenHA. (YNCMa NOX MHHeH 
5 — nanpsmenne pasipaxatioujero ToKa); € — OTMeTKa BpeMeHH (1 cek.) 


IIpu moBTopHEIX MpHMeHeHHAX MHANG@DepeHTHOrO paskpaxkuTeIA Ha Cone 
GesycoBHoro pedbieKkca 3Ta KapTHHAa NpeTepneBayia xXapakTepHOe H3MeHeHHe: 
CyMMaLLHOHHble dex Th! (ycuenHe CesycOBHOM peaklMn) MporpeccuBHO oca6- 
JIAJIMCb MW B KOHI€ KOHIOB NOYTH NOMHOCTbIO uCUesaH. Tenepb MOUTH KarxKoe 


ah aoe 
; | Paulos ae 
2 _/n3 2ng Ing 2213 Zina 2hng 6 

/ z NONE EPR ADE eS TC TEIN 
2 50’ JF t 5b’ 5Q' 


he 2G" tafe 


Puc. 2. TloptopHoe mpimenenve 3BOHKa Ha (one OesycnoBHore pedmekca y coOaku IlomKaHe 
A — onpit Ne 1, 9 VII 1958 r.; 6B — onpit Ne 4, 12 VII 1958 r. O6o3HaueHua Te xe, uTO Ha puc. I: 
n3 — MOKpbITHe 3BOHKa 


IIPHMeHeHHe NOKPbIBaeMOrO areHTa Ha *POHE SeKTPOKOMKHOTO paskpaxkenuAa 
BbISbIBAJIO PC3KOe 3ATOPMAXKHBAHHE Ce3yCJIOBHOrO pedyiekca (puc. 15, 36 nm — 
40 nm; puc. 25, 22n3 — 24 ns). Oto mpeBpalilenve B Mpollecce NOKpbITHH 
uHduddepexTHorO pasApaxKUTeIA B YCMOBHIN TOPMO3 AIA COOCTBeHHOrO Oe3- 
yclOBHOrO pecieKca HMeJIO MeCTO y BCex HCCeLOBaHHbIX HaMH CoOaK. Pas- 
JIMUHe COCTOAJIO JIMUIb B KOJIMYeCTBe COUeTAHHH, HEOOXOAMMbIX AIA NOMyYeHHA 
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5THX TOPMOSHBIX apipexToB. Y coOaKu TlomkaH crTolikue TOPMOSHbIe peakWHu 
NOABAMCh yxKe mocse 21 noxppitua, y Kaurrana—nocae 30, y KyapaBou — 
nocae 38, y JkyabOapca — nocue 28 NOKpbITHH. 

Ip npopeqeHun paccMaTPHBaeMbIX OMbITOB y BCeXx co6ak mocle KaxKbIx 
5—7 MOKpbITHi MbI MCMBITLIBAIH M30JIMPOBaHHOe JeHCTBHe NOKPbIBaeMbIX pa3- 
apaxkureseii. OHaKO HH B OHOli M3 11poO STH PpasAparxkuTeIM HE oOHapyXuBaH 
jake HaMeKa Ha Molo*KuTeTbHbIMt ycIOBHBIH aipdpext (puc. 16, 10 m; puc. 2b Oy. 


oh yy i A 


6 
| 
6 ! 
2 ONT een om id nT Loar Lbrr b7 air 
a zx ox ae a 2 ax ox 
8 a 2 2s 23 wo @o- 2O 
the 24" Ly 5 Ae J6" IG G2’ 


Puc. 3. O6pasopanHe ycuoBHoro pepeKca Mp «MOKpbITHAX C ycHeHHeM» y co6a- 
Ku J[ux. Onpit Ne 207, 27 IX 1958 r. OGo3HaueHusa Te »Ke,yTO Ha pHc.1. MomeHT 
ycHleHHA TOKa O6O3HaYeH MOXbeMOM, a 3aTeM HOBbIM OMyCKaHKeM OTMeTKH 6e3- 
ycloBHoro pasqpaxkenua (c 10-4 mo 12-10 cex.), 2X — cTemeHb yCHeHHA TOKa 


V3 anamu3a NOuJyYeHHbIX JaHHbIX BbITeKaeT PA] BaxKHBIX BbIBOZOB. AKTHB- 
HbIi XapakTep peaKUHH COOaKH Ha JelicTBHe HHAMdMepeHTHOrO areuTa U BbI3SbI- 
BaemMoe HM ycHJleHHe Oe3ycOBHOrTO pedieKca mpeke Bcero CBUeTebCTBYIOT 
O TOM, 4TO POHOBOE Ges ycsIOBHOe Pa3sAparxkenHe He MPeNATCTBYeT HH BOCMPHATHIO 
KopoH uHAuddepentHoro pa3sqpaxutena (cp. (1,?,’)), HH MpOBeZeHHIO BO3HHK- 
1ero B aHaJlH3aTOpe BOZOYKJeCHHA B WeHTp SOe3syc0BHOrO pedbiekca. Jlanee npu- 
XOJMTCA MPH3HAaTb, YTO «KCJIHAHHE Pa3sqpaxeHuli U3 JBYX KOPKOBbIX NYHKTOB»— 
CYMMA@lHOHHBIA pedbiekc, HeoOxofumpli no VM. I]. Ilasnosy ana oOpa30BaHua 
BPeMeHHOH HeEPBHOH CBA3H, MPOHCXOAUMT HM MpH NOKPbITHAX, XOTA YCOBHbIL 
petbiekc mpu 3TOM 4 He GOpasyerca (cp. (7 2 % 4)), 

CneuuasbHbld HHTepec MpeAcTaBAeT TOT PakT, YTO B Mpollecce NOBTOPHBIX 
NOKPbITHH HHAMPepewHTHbl paskpaxuTeb mpHoOperaeT cnocOOHOCTb OKa3bI- 
BaTb OTPHIaTeJIbHOe BJIHAHHE He TOJIbKO Ha YCJIOBHbIe pedbiekchl (YTO ObIIO 
u3BecTHO H pauHee (1°,4,1")), Ho H Ha Ge3yCOBHbIe: OH HAYMHACT BbI3bIBATb MpPs- 
Moe HX TOpMoxeHHe. B HanOovlee oTUeTIMBOH cbopMe 3TO TOPMO3Alee JeHcTBHE 
NPOABANOCb B TeX CYYaAX, KOFa CHa SIEKTPOKOXKHOFO Pasqparxkenua Opa 
HeBeHKa (Ha 10—30% Bpime nopora). MoxHo nomaratTb, YTO B 3TOM cuTy4¥ae 
TOPMOS3HJICA TIaBHbIM OOPa3s0M KOPKOBbIi KOMMOHeEHT GesycOBHOrO pedbieKca 
H YTO TOPMOXKEHHE JIOKAJIH3OBaJIOCb HENOCPeACTBEHHO B KOPKOBOM MpecTaBH- 
TeJIbCTBE OOOPOHHTEJbHOTO LWeHTpa. 

Brpa6dotTka ycNOBHOTO peduekca npu «MmoKpE 
THAX c ycuseuHHe™mM». YOequBUIMCh B TOM, YTO PM OOBIUHBIX NOKDBI- 
THAX HHDMpPepenTublli pasqpaxkuTeb He MmpHoOperaeT noMOXRKUTeNbHOrO CHT- 
HaJIbHOrO 3Ha4YeHHA, MbI MepellIH K HOBOMY BHAy coveranHit —«nOKPbITHAM 
c ycuuieHvem», C stoi Weblo y 5 coOaK KaxK Joe MpAMeHeHHe 3BYKOBOrO CTHMYsa 
(sBoHKa, TOHA) Ha (pone OesycOBHOrO petheKCa MbI HAYA CONPOBOXKLaTb ycu- 
JieHHeM AeicTByrollero TOKa. PesynbTaT He 3aMeqM CKa3aTbCA. TopMo3HBIe 
adekTbl, BbISbIBAeMbIC 3BYKOBLIM pa3ApaxKUTeeM MPH ero NPHCOeAMHeHHH K 
Oe3yCOBHOMy petbieKcy, pe3KO OcmaGuucb, a 3aTeM CMeHWIMCh Ha NOVIO%KU- 
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TeJIbHbIe: MIPHCOCAMHEHHE 3BOHKA HJIM TOHA HavaJIO BbI3SbIBATb OTYECTJIMBOe UH MO- 
CTOAHHOe ycusieHHe OesycIOBHOH JBuraTebHOl peakitun. Ene uepe3s HecKOb- 
KO TaKHX CO¥eTAHHH 3BYKOBOH paspaxuTeb MpHOOpen CNOCOOHOCTh BbISbIBATb 
‘YCJIOBH tO ABHTaTeJIbHytO peakUWHto H TIpH ero H3O0JIMPOBAHHOM IIPHMeHEHHH. 

Ha pune. 3 npuBeyeHa KuMorpaMMa onbiTa Ha coOake JIuK, B KOTOPOM TOH, 
TIPHMeHHeMBIM Ha (one Oe3sycmOBHOrO pa3Apaxkenusx, mpHoOpen cnoco6xocTb 
CHauaJla OKA3bIBaTb YCHJIMBatlollee BINAHHE Ha OesycJIOBHBIN pedsekc (23 nm — 
26 nm), a 3ATeM MH CaMOCTOTEJIbHO BbISbIBATh YCIOBHYIO JBHTaTeIbHYyIO peaK- 
unio (5 m). 

TakuM oOpasom, y Bcex HcCJIeOBaHHbIX HaMH COOak ycuuleHue Oe3ycsIOBHOrO 
3JIEKTPOKOXKHOTO PaslpaxKeHnA BCE 3a MPHCOeMHEHHeM K HeMy HHAUNdpepeHT- 
HOFO (HJM 2a2Ke TOPMO3HOFO) pa3paxkKuTeA MPHBOAMIO K OOpas0BaHHIO yCJIOB- 
HOrO JBHraTeJIbHO-OO6OPOHUTeIbHOrO peeKca. 

IIpeq:uectBylouiee Ses ycOBHOe pasqparxkenue He MpenATCTBOBaIO HU OOpa- 
30BaHHW, HH YKpelJieHHiO 93TOM BpeMeHHOH cBxa3u (cp. (* 477)), 

CxoACTBO M@xKLy yCOBHAMH OOpa3s0BaHHA BPeMeHHOM CBASH PH OOBIUHbIX 
couveTaHHAXx pa3qpaxkuTemeu HW MpW «MOKPbITHAX C YCHJIEHHEM» COCTOHT B TOM, 
yTO B OOOHX Cay4aAxX MpHMeHeHHe uHAMdpepeHTHOrO areHTa conpoBoxkaerca 
PpesKHM cKauKooOpa3HbIM HU3MCHEHHEM COCTOAHWA IWeHTpa 6e3 ycIOBHOrO 060- 
POHUTEJIBbHOFO pedrexkca: B N€pBOM CJIy4yae — TrepexOJOM ero H3 COCTOAHHA 
OTHOCHTCJIBHOTO MOKOA B COCTOAHHE 6e3 yCIOBHOTO BO30yXKeHHA, BO BTOpOM — 
pe3KHM yCHJIeHHeM yxKe HadaBleroca Oe3sycJIOBHOrO BO30yxKeHHA. 

STO MO3sBOuIAeT 3aKJIFOUHTb, UTO HE CHJa 6e3 yCIOBHOTO pas paxkeHuA WH HE 
ero JJIHTCJIbHOCTb, a HMCHHO (pbakT H3MCHCHHA STOH CHJIbI BO BpeMeHH — Tpa- 
AMeHT pa3sqpakeHHA — ABJIAeCTCA TEM PAaKTOPOM, KOTOPbIN urpaeT pellalollyto 
poJIlb B Mpollecce OOpa30BaHuA ycOBHOorO pedekca. [JomHoleHHad BpeMeHHaA 
CBA3b OOPa3syeTCA B KOPe TOJIbKO B TOM Culy4ae, Kora WelcTBue uHAUdepeurt- 
HOrO areHTa CONPOBOKTaeTCH BOSHHKHOBCHHEM HOBOTO WIM Pe3KHM YCHJICHHEM 
yxKe cylecTByloulero Oe3ycioBHoro pa3sqpaxenua. IIpu noKpbiruax 9TOT MO- 
MeHT H3 COUeCTAHHA BbIMaaeT, WH STO 3ATPYNHAeCT WJM JWeIaeT COBEPINeCHHO HEBO3- 
MOKHbIM (KaK 3TO HMeJIO MECTU B NepBOH CepHu HallIMX ONbITOB) OOpas0BaHHe 
BP€MCHHOH CBA3H. 

JlanbHeluine uccMeqOBaHHA MOKaxKYyT, NOUeMy HMeHHO Hauasio Oe3ycJOB- 
Horo pa3ipaxeunua («on effect» pa3qpaxkuTea) CTOb BaXKHO JIA 3aMbIKAHUA 
BDeMeHHOH CBA3H — HrpaeT JIH 37€Cb PCJIb AKTHBUPYtoulee BJIMAHHE OPHeHTH- 
PpOBOUHOH peakuun (cp. ('*)), BbISbIBAeMOH Oe3yCJIOBHIM aFeHTOM, HWJIM %Ke emo 
UleT O KaKOM-TO JipyroM MexaHH3me. Moxkuo, OfHaKO, MOJaraTs, YTO NOLOOHO 
TOMy KaK H3y4eHve rpayweHTa pa3slpakeHuA MpHBesO OOLLy!Io PusHOMOrUtO 
BO30Y JJMMBIX TKaHeH K OTKPbITHIO PxATa HOBbIX BaxKHbIX MCXAHH3MOB HepBHOH 
JIG@ATeCJIBHOCTH, TOYHO Tak Ke ACCJIETOBanve PoJIM TpatWenTa Oe3ycJIOBHOTO 
pa3paxkeHua B MIpollecce OOpa3s0BaHHA YCJIOBHIX pedJIeKCOB NO3BOJMT NpHoOwH- 
3MTbCA K MIOHHMaAHHIO HMHTHMHbIX Me€XadHH3MOB 3aMbIKaHHA BPeCMeCHHOHM CBAS3H. 

Viuctutyt xupyprun um. A. B. BumuescKoro Tloerynuso 

AkayleMuH MeJUIIMHCKHX Hayk CCCP 9 IV 1959 
WUMTHPOBAHHAS JIATEPATYPA 

if]. K. Anoxu4d, a) Tp. dbusnon. ma6. akan. Vi. Mapsopa, 2, 1, 107 (1927); 6) IIpo6- 
aeMbI BbICIUef HepBHO WeatembHocTu, M., 1949. 7171. K. Anoxun, E. Ctpex, Ou- 
30m. 2K ypH. CCCP, 17, 6 (1934). %9. A. Acpatan, Tp. dusnon. na6. um. M. II. Tas- 
nopa, 10, 282 (1941). *U.C. Bepuros, Mxuqusugyanbuo-mpnoOperennad exTebHOCTS 
WeHTpaIbHOli HepBHoi cucTembl, Tupac, 1932. © A. Zbrozyna, Bull. del’Acad. Polonaise 
Sci., 6. Ne 5 (1957). ®§® B. M. Kacpauoes, IIpo6mempl ppicm. HepBH. geat., M., 1949. 
730. M. Konopcknu it, O6neq. ceccna, nocs. 10-netuio co 2HaA cmepTH VW. II. Tapaopa, 
1948, crp. 225. 8 A. H. Kpectopuwxkos, Tp. o6m. pycck. Bpayei B CII6, 1913; 
Miss. Terp. wayy. uxcr. um. Jlecrapra, 3, 109 (1921). ® B. WV. Naxosny, 17-e copem. 
110 M1pO6/1. BLICLI. HepBH. HeaT. Tesucbl, 1956. 18-e cope. Mo Mpo6. BbICLI. HepB. AeaT. Tesucnl, 
p. 3, 1958. 1° VY. II. I1aspaos, Tlomnoe co6p. counHenui, 3, KH. 2, 94, 1951. 
11M. K. lerposa, Tp. dusuon. ma6. axag. V1. Masaopa, 5, 49 (1933). ” E. HW. Co- 
Kk o10B, Bocnpusatue u ycnoBHE pepnexc, M., 1958. 1% 5B. HW. Xonopos, a) Kypn. 
BBICII. HepBH. Jeat., 5, 1(1955); 6) 16-e copem. no mpo6w. BbICI. HepBH. JeaT., Tesncpl, 1953, 
Tp. 235; 8) Toxa. Mockoscx. o6ul. dusvonoros, 1955; r) 17-e coBell. Mo mpoOemaM BbICUI. 


HepBH. leat. Tesucpl, 1956, erp. 137; 4) 18-e copetanue No mpob.1. BbICL. HepB. Rent. Tesucpl, 
1958, B. 3, erp. 177; e) )Kypu. Bbicu. HepBH. eat., 6 (1958). 
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Jloxazagn Axagemun nayk CCCP 
1959. Tom 127, N 6 


IMBPHOJIOVH 
C. H. OJIEHEB 


K IMBPHOHAJIBHOMY TFHCTOFEHE3SY TMMFMEHTHOLO 
INUTEJINVA CETYUATKH 


(ITpedcmaeaexo axademuxom H. H. Axuukoeoim 9 V 1959) 


Pa3BuTHe MMIMeHTHOTO SMMTeIHA CeETUATKH WM CFO MHTMEHTA HCCJeIOBAaIIOCh 
B 9MOpuorenese (1-4) HB KysbType TKaHeH (°~*). CyuecTBYIOT Pa3HUHbIe TEOPHH 
NpoOncxoxK eHHA MHIMeHTAa: a) AZepHoro (°~!*); 6) muToxonApHasbuoro (3,13,14)— 
NMIMeHT OOpaszyerTca B Pe3yJIbTATe MeMAHH3aLMH MHTOXOHAPHH; B) JMNOXOHAPH- 
aJIbHOro (°) — NHIMEHT ABJIA€TCA BKJIIOUCHHEM JIMNOMAHOTO MpOMCxXO*KAeHUA; 
r) 43 annapata Toubar«Kn (*,1°); 2) 43 Cnel\uambHOrO NHFMeEHTOOOPa3s0BaTeJbHOTO 
weutpa (°). 

OTHOCHTeJIbHO H3MeHEHHA CPOPMbI MHTMeHTa JaHHble MPOTHBOPeyHBHI. OHH 
uccieqoBatemH (*,1°) cunTaloT, YTO OKPYrO3ePHHCTHIH HW WrObYaTHI MMTMeHTHI 
He OMHOPOAHbI HW HE NepeXOAAT OJMH B Apyrok. Ilo MHeHuto Apyrux (!”), nurMeHT- 
Hoe 3epHO OOvlaaeT BHYTPeHHeH CTpyKTypol. Oxo oKpyxeuo aprupodusbHoK 
MeMOpaHOH, BHYTPH HaXOAHTCA «X-TeJIblle», OOpallleHHOe KHAPYXKU MAFMCHTHOTO: 
3epHa. OT Hero OTNOUKOBbIBaIOTCA MHTMeHTHbIe rpaHyvbl. M3 na6s0enua, YTO 
«X-TeJIble» KPaCHTCA NHPOHHHOM, JesaeTcs BbIBOL, YTO NHTMeHT — MpPOU3BOL- 
Hoe Ajpa. 


JIucbbepeniiMpoBKe NHIMeCHTHOTO SIIHTeIHA HM OOpas0BaHHio ero G6opoyxKK 
yeAIOCb HeOCTaTOUHO BHHMAHHA. 


Hauie HCCJIEQOBAHHE, MpOBeeCHHOe Ha KYPHHOM 3apo/[blillle, 


HMeCV1O! 
ILeJIbIO: 


1) mpocnequTb MopdosiormueckHe H3M€HEHHA MWIMEHTHOTO STIMTEHA B XOLe 
Pa3BHTHA, BbINCHATb BOSHHKHOBCHHE NHIMeHTa, H3MEHEHHE eFO POPMbI H NOAB- 
yleHHe OOPOAKH NHFMeHTHOFO SNUTeHA; 

2) yCTaHOBHTb JHHAMHKY COJlepKaHHA HYKJeONPOTenOB. 

Pa3BuTHe MMPMeHTHOrO SNMHTeIHA Tia3a KYPHHOTO 3aposbIMa npociexKeno 
Ha CepHAX NapadunoBbix cpesosB. Craquu: 72, 78, 88, 95, 100, 104, 120, 162, 
19] uac. uHkyOauun, 11, 15, 17, 19, 21 cyrok nHKy6auun (UbINJeHOK elle B Ali- 
We), OAHOAHEBHbIH LUbIMIeHOK, B3pociad Kypulla. I1penapatpl duKcupoBasuce- 
no KapHya W KpaCHJIMCb TeMATOKCHJIHH-303HHOM, METHJITPIOH-NMPOHHHOM JIA 
BbiaBeHHA PHI (puOonykneonporenyos) c koHTposem no Bpawie; npoBoxusmacs. 
Take peakuna Ha JLHII (qes0kcupu6onyKaeonporenabl) no Penpreny. 

Hs3yyenve mokasa0, 4TO Ha CTaquuM 72 4ac. HHKYyOallMM JMCTOK MMrMeHT- 
HOFO SINHMTeJIMA COCTaBIAeT 1/3 TOJIM[MHbI CETYATKH, B JabHelilem user npolecc 
YNJIOULEHHA SMUTEIHA HW YBeHYCHHA TOJULMHbI C€TYATKH, TAK YTO Ha cTaquu 
95 uac. NMPMeHTHbIN SNNTeTH CocraBssaerT 4/,, Ha cTanuu 120 vac. 1/5, Ha CTaqMv 
191 uaca '/,,, y B3pocnoH Kypuub 4/, TomMmMHDI ceTuaTku. M3menserca B m1po- 
mecce pasBHTHA H XapaKtTep snuTenHA. Ha craquu 72 yac. OH JOXKHOABYPAAHEIL, 
MeCTaMH TepexoJAlMi B OAHOPALHDIN; Ha craquu 88 yac.— BbICOKONPH3MaTHUe- 
CKHH, OAHAKO Apa PaciiOMO*Keubl He CTPOrO Ha OAHOM yposBue. Co craguu 162 vac. 
SNMTeMH MPHHHMaeT HH3SKOMPH3MaTHYeCKHH XapakTep, KOTOPbIH H3IMeHAeTCA 


TOJIbKO Noce OOpas0BaHHA OOPOAKH NMIMeHTHOTO STMTeIMA Ha 20 JeHb, nepek 
4312 


CaMbIM MIPOKJIeBbIBaHHEM UbINvIeHKa u3 slilla. Hapaly c H3MeHeHHeM XapakTepa: 
SMMTeMA CHHKACTCH MHTOTHYCCKAA AKTHBHOCTb MH MEHAIOTCH pasMepbl sep. 


Craqua wuky6aunu, yac. Pa3mMep syep, pw 
72 13,4x6,4 
88 10,6X5,3 
95 10,2x6,0 
104 5,3X9,3 
120 4,0x3,0 
164 3,4xX2,6 
15-0. Ibm. 2,6%2,9 
Bspoca. Kyputla 256X250 


IlurmMenT B Be MeNKUX OKPYFIbIX HJM CBA BLITAHYTBIX 3€PeH MOABIACTCH 
coctauu 104 yac. (B cpeqHem 1—3 sepna B KsleTKe Ha cpese). SepHa paccesHbL 
B WHTONNA3Me, HO NpeoOsafatoT B Oa3aIbHbIX OTLENAX KNeTOK. Hactagun 12 yac. 
4HCJIO 3epeH MHIMeHTa B KJI€TKe Ha Cpe3ze yYBeHYMBaeTCA BCpesHeM JO 5—6. 


Puc. 1. OMO6pvonanbublii rucToreHe3 MUrMeHTHOTO SMHTeMUA CeT- 
yaTKH KYypHHoro sapogpliiua (cxema). J — 72 yaca uHKyOaunH, 2 — 
88 uac., 3 — 95 uac., 4 — 104 uaca, 5 — 120 uac., 6 — 16! yac., 
7 — 15 que uHKyOaunNH; 8 — B3pocnaa kypuua. O6. 90 ox. 10x 


@Mopma rpaHys MMrMeHTa NpuOH*KaeTCA K HPOMbYaTOH, HO eCTb H OKPyruble, 
lipuyem y Kpaa ryia3Horo OoKasla NHrMeHT pacnpefleneH Oosee DudiPy3uHo, a y 
OCHOBaHHA Pa3HOro Ookala MMTMeHT NpeoGlalaeT B Oa3aIbHbIX OTAeMax Kse- 
TOK. B JasIbHeHWeM KOJIM4eCTBO MMrMeHTa yBeMuuBaeTcaA (162 uaca—B cpel- 
Hem 25—30 3epeH B cpese Ha KuleTKy; 191 uac — 35 Ha KaeTKy), MPHYeM NOUTH 
BeCb MHIMeHT HrombuaToH copmbl. Ha Bcex nocmeyioulux CTaqHAX NHTMeHT 
I[@IHKOM 3a0HBaeT WHTOMNIA3My. 

OjHOBpeMeHHO C 3THMH MOpdoslorMuecKHMH U3MeCHEHHAMH HaOulOJasOcb 
CHM>KeHHe cosepxKaHuA PHIT. Ecau ua ctaguu 72 vac. panuune PHII B nurmeut- 
HOM 3MHTeIHH MOUTH He OTJIHUAOCb OT COMepxKaHHA HX B CeTYATKE, TO Ha CTAHH 
191 uaca cofepxkaHve PHII Ono ouenb MawIbIM NO CpaBHeHHIO C ceTYaTKOH. 
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C yMeHbUICHHeM [pa MH IMTOMIa3Mbl yMeHbINaeTCA B pasMepax IM POHHHO@HIb- 
Hoe ApbuuKO. OTHOCHTeIbHO KPyMHoe H 3aMeTHOe Ha CTaqHH 72—78 uac., OHO 
Jleaercst MeIKHM HM MIOXO 3aMeTHBIM Ha cTaqum 161 yaca MK) Oalluu. J{HIT ua- 
OmlOLanucb B MUTOTHUeCKHX (purypax, a TaKKe B Ape BOM3H aAJepHoH O6o104- 
KH HM AMppuika. KouwmuecTBeHHble H3MeHeHHA UX B Mpollecce PpasBUTHA BU3YyaJIb- 
HO He 3aMeueHbl. 

Ha cragquu 19 qHeit unKyOalun OoposKn elle HeT. Bneppble oa HaOmoaeTcs 
Ha cratuu 21 WHA B Alle y WbIMMeHKa, TOMbKO elle HAYHHAIOWero MPOKJICBBI- 
sarees. Ja Toro TOSI MpH U3BeTeHHH H3 Ata ras Obl ele HepyHKUMOHH- 
POBaBLIMM, IbIMIeHOK Obl yOUT B Alle XMOpopopMoM. ITo paHHee pasBuTHe 
6oOpokKH, MO-BAUMOMY, TOBOPUT O CBeETOUYBCTBHTebHOCTH CeTYaTKH y2Ke K — 
KOHILY HaXOXKJCHHA WbIMIeHKa B ALILe. 

Ha m0CKOcTHBIX HeOKpallieHHbIX mpemapatax (Ha craquax 15—21 qua UuH- 
KyOallMH, BbWIYNMBUIMACA UbIIIeHOK, B3poclad Kypulla) BCe KeTKH SNMTeMMA 
OJHOAepHbI, B OTJM4Me OT MMPMeHTHOrO SMHTeMA KpOMKa, HMerollero, NO 
jmanupmm A. A. BunuuKosa (°), MHoro JByAJepHbIxX KJICTOK. 

Henp3a cormacuTeea c yrBepxzenuem E. Giittes (*,1°), uro umeetca Ba OT- 
J@IbHbIX BUA MMrMeHTa — HrombYaTHI HM OKPyr03epHHCTHIH. Cyqa no HasH- 
UHIO TIPOM@XKYTOUHBIX (POpM, OKPyrvible 3e—PHa MMTMeHTA MepexOLAT B HTObYa- 
THIe. : 

M3menenne (POpMEI HM PasMepoB Aep ABMACTCA BbIPAKCHHEM IMCHAMMOT IM aJIb- 
HOH cnewupuyHoctu, KoTOpasa Oblna mogmMeyena 1. A. BuHHukKOBbIM B KYJIb- 
Type TKaHu (8) H B Xofe 9MOpHoHambHOoro rucrorene3a — A. I. Kuoppe (*%). 
Tlauubie 9THX ABTOPOB, TAK Ke KAK HM HALIM, MPOTHBOpeyaT yTBepxZeHuAM G. Gog- 
lia (7) 0 mpeBpalleHuu KeTOK MHrMeHTHOrO SNMTeIMA in vitro B rMCTHOUMTHI. 
Paccacpipanve HW MepeBapHBaHue MeaHHHa MH H3MeHeHHe POPMbI KJIeTOK, Ha- 
6l0aeMoe STHM HCCJIeAOBAaTeIEM, MOXHO PacCMaTPHBaTb KaK JereHepaTHBHble 
ABJICHHA. 


JlenuurpaycKHa mequaTpHueckuit Ilocrynusto 
M@QHUMHCKMH HHCTHTYT 5 V 1959 


WMTHPOBAHHAA JIMTEPATYPA 


1 A. Ucke, Zur Entwicklung des Pigmentepithels der Retina Diss., St. Petersburg, 
1891. * H. Koueros, Tp. umn. o6m. ectects., 29, Ne 1, 1911. ®M. B. MaKkapos, 
Apx. aHaT., ract. H sMOpvon., 8, 1928. *E. Giittes, Zs. Zellforsch., 39, 168 (1953). 
61. Fischer, Arch, exper. Zellforseh., 21, 92 (1937)... ©. dA] Bin nonin Bele 
anaT., uct. H 9MOpHon., 23, Ne 1—2, 157 (1940). * G. Gog lia, Boll. Soc. Ital. biol. 
sperim., 31, Ne 1—2, 153 (1955). ®&N. Weissenfels, Zs. Zellforsch, 45, 60 (1956). 
°E. Roesle,Zs. Krebsforsch.» 2, 291 (1904). 1 E, Meirowsky, (ber aden Ute 
sprung des melanotischen Pigmentes der Haut und des Auges, Leipzig, 1908. “A. Jelia- 
skowa-Paspalewa, Zs. wiss. Zool., 137, 365 (1936). %E.Meirowsky, 
L. W. Freeman, Dermatologia (Napoli), 1, 146 (1950). 1% E. Luna, Arch. ital. 
anat. embriol., 18, 146 (1920), 14G. Renyi, J. Morphol. and Physiol., 30, 415 (1924). 
6 E.Guttes, Zs. Zellforsch., 39, 260 (1953). 16 A. T. Kuop pe, ILudbepenuupos- 
Ka KJ€TOUHOrO MaTepHalla 9MOpHOHAJbHbIX 3a4aTKOB. Aptoped. JOKT. Aucceptayuu, JI., 1949. 
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Aloxrnagn Akagemun nwayr CCCP 
1959. Tom 127, Ne 6 


ITAPA3HTOJIOLH £1 


b. P. BPYCKHH 


PMCTOXMMMYECKOE HCCJIEMOBAHWE PJIMKOrEHA 
Y CHBHPCKON ABYYCTKU 


(ITpedcmaeneno axademuxom K. H. Cxpabunoim 11 V 1959) 


H3yyenHe O“OXHMHH HM PH3HOIOrHH TebMHMHTOB BbIABUraeTcA B HAaCTOALULee 
BPeMA KaK OHA H3 BaXKHbIX MpoOsIeM COBpeMeHHOH rebMuHTosoruu (1). Llenb 
Halle paOoTbl — u3yyeHne OOmena BelllecTB y cHOupckol AByycTKu Opisthor- 
chis felineus (Rivolta, 1884) c nocezytoulMM H3bICKaHHeM XMMHUeCKHX H (u3H- 
YeCKHX MeTOAOB HanpaBJIeHHOrO BO3eHCTBUA Ha Hero. 

OOmeny BelllecTB y TPeMaTO NOCBALIeEHO O4eHb Maso pa6ot (?,3); HeCKOIbKO 
JIyulle OH H3y4eH y HeMaTOy HW WecToX. Bce ucceqoBaTeH CUMTAIOT, YTO AbIXaHHe 
y 9HonapasHTuyecKUX YepBeH aHOKCHOHOTHYeCKOe, YTO CBA3AHO C MOJIHbIM 
WM MOUTH MOJHbIM OTCYTCTBHEM KHCOposa B pa3HbIX OTelaxX KHeUHHKa, 
Hy3bipHO HW meyeHouHOH Keun (*). B caa3u c mpucnoco6eHHeM K CYLecTBOBa- 
HHIO B GeCKHCAOPOAHOH cpee TesIbMHHTbI OOaZaioT OObIUMM 3anacoM rHKO- 
TeHa, TaK 4TO B STHX YCJIOBHAX HH XKUPbl, HA O€MKH HE MOryT HCNOMb30BaTbCA 
B Ka4eCTBe 9HeEpreTHyeckoro maTepuasa (°,°). 

B pesKoM MpOTHBOpeyHH C H3/102%KeHHBIM HaxoZATca FaHuple H. A. Tomy6e- 
Boi (’),KoTOpad, He OOHAPyXKHB IMKOreHa B ACATCIbHLIX OPraHax CuOupcKoli 
JBYYCTKH, YTBepxaeT, YTO 3Ta TpeMaTOAa ABIAeTCH aPOOOM, H BO3MO2KHbIM 
MCTOUHHKOM KHCJIOpOda CuUHTaeT KPOBb ee Je*PHHHTHBHOTO XO3HAHHA. 

B cBa3H C MOcTaBJeHHOH 3afaueli H HeCOOTBeTCTBHeM aHHbIxX H. A. Tosmy- 
O6eBol C BbIBOJaMH APyruX aBTOPOB HaMH OblIO H3y4YeHO THCTOXHMHYeECKUM MeTO- 
JOM WBerHoro OOHapyKeHuA MOMMCaXxapusoB no la6aqawly HaKonseHne u pac- 
mpeenenue ridkoreua B TKaHAX Opisthorchis telineus. Okpacka kapMHHOM M10 
Becry, KoTopad Hcnomb30Basacb B OOJIbLIMHCTBe padoT, no MHeHutO A. JI. MWa- 
Oayauia (*), He MOXKeT CUMTATLCA MPHFOAHOH AIA UcceAOBATeMbCKUX Wesel OO- 
HapyKeHHA PIMKOreHa B CHJTy e€ XHMHYeECKOH HeCnelMpuyHOcTH. Oxpacka rvin- 
xoreua no [[la6agaury HaxoquT MpHMeHeHue B reabMUHTOUOrUH (°). 

Jina mpuroroBeHuA mpenapaToB cHOupcKaA AByycTKa (uKCHpOBaachb 
HaMH B XKXVMBOM Bie B cmMecu 96% cnupta wu PopmasuHa (100 : 5) uw cmecax Ha- 
Oanaua (1°), Oxpacka npousBoquacb peaxTuBom Iudda no metogy Labaqa- 
aa (1°). TomutuHa cpe30B He mpeBbilana 6O—7 »p. KonTpomem clyMIM mpena- 
parbl C MpeABapHTebHO Pa3PpYWICHHbIM aMHWIa30H TIMKOTeHOM. 

OouluH Bu pacmpeseneHua TaMKOreHa B Tele CHOupcKOH AByycTKH Mpel- 
cTaBuleH Ha puc. 1, 43 KOTOPOrO BUAHO, YTO OCHOBHBIM MECTOM CKOMJICHHA PJH- 
KoreHa ABIAeTCA MapeHxuma. ImukoreH 3fecb pacnosaraercaA M@eKLY NeTIAMH 
MaTKH, BJOIb KHUICYHHKA HM KaHawla BbIJeUTebHOH CHCTeMbI, BOKPYyF MOJIOBbIX 
oxene3. TmuKkoreH HMeeT BHA KPYMHbIX 3epeH H TvibIOOK pasHOOoOpasHOH CopMbl 
‘uM pacnomaraetca 9KcTpalleimonapHo (puc. 2). TloqoOnoe pacnosioxenue riH- 
‘KoreHa B MlapeHxuMe psa Tpematog oTmeyaer Opruep-Hlon6ax ("'), kpacnBiuasx 
CBOH MpenapaTbl KapMuHOM no Becry. 

Bowbuloe KOM4eCTBO PVIMKOreHa OOHAPYXUBaeTCA B HKENTOUNUKAX, KOTOPbIe 
OKPAlIMBalOTCA B MHTCHCMBHbIM KpPaCHO-PHOJeTOBHIM BET. 

Aiiuepple KeTKM Ha BCeX CTANMAX Pa3sBUTHA PiMKOreHa He cosepxat. Her 
ero uw B anunuke (puce. |, 6, 4). Mog ckopsynosok oOon04KON AMMeKIeTKAa OKPy- 
2KeHa OKPallleHHbIMA B KPaCHO-CHOJIETOBbI WBeT *KeJITOUHBIMH WapaMH. 
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B ceMeHHuKaXx TIMKOreH MOUTH He BbInBaseTcA (puc. | 6, 2). Hammune B ce- 
MCHHHKaX OKPpallleHHOH B C1aO0-poO3OBbIli LBeT CeTH Nepek PeLIMBAIOuUxcA HUTew 
culelyeT, OYeBHAHO, OObACHHTb KaK PeaKUMIO TIMKONPOTeHAOB C PeaKTHBOM 
Uudetba, Tak Kak nNofoOuaA KapTHHa HaOsiogaeTCH H NPH MpeABapHTe/bHOM 
paspylleHHN riMKOreHa amuvia3s0H. Spesble CnepMaTO3OHAbI, OLHAKO, COMepKaT 
HEKOTOPOe KOJIMUCCTBO TIMKOFeHa, Ha YTO yKa3bIBaeT OTUETIMBaA OKPaCKa CO— 
qep2kumoro cemanpuemunka (puc. | 6, 3). Ilo sce BepoATHOCTH, TIHKOFeH 3eCb 
HaKamJIMBaeTCA Kak 3anacnoH SHepreTuyecKHii MaTepHan. Menkue 3epHa rn— 
KoreHa OGHApyXKUBalOTCH HM BOKPyr My?KCKOH NONOBOi Mops! (puc. 3, 38). 

Boupuloe KomMuecTBO TIHKOreHa COJep2xKHTCA B MpHcocKax, OCOOeHHO B: 
OpromHon (puc. 3, /), HO rpaHyvibl ero 3f,eCb 3HAYHTEJIbHO MeJIbYe, UCM B NapeH— 
xume. OueHb MaJlIO TIMKOreHa B KOXKHO-MYCKYJIbHOM MellIKe, H MOUTH HET eFO> 
B CT@HKaX KHUICYHHKa HW MaTKH. 

TlonyyeHubie JaHHble NO3BOAIOT HaM He corsacuTbed c BbIBOLaMU Toury6e— 
Bolt (7). CkonjeHHe Oombuioro KOJIMYeCTBa PIMKOreHa BOKPyr eATeJIbHbIX OP— 
raHOB (CCMeHHHKOB, KHWIeCYHHKa, AHYHHKA, MPHCOCOK) TOBOPHT O TOM, YTO OCc— 
HOBHbIM 9HEPreTHYeCKHMM HCTOUHHKOM JIA CHOMPCKOH ABYYyCTKH ABJIACTCA I= 
KoreH. YUHTHIBaA Ke, YTO TPeMaTOMa %KMBeET MOUTH B AHAIPOOHbIX YCJIOBHAX, 
MOXKHO YTBepKaTb, YTO AHOKCHOMO3 ABJIAETCA OCHOBHOH (POPMOH AbIxXaHHA CH- 
OupcKoH p~ByycTKH. Mctouxnkom owm6ku TonyOesol, mo HalllemMy MHeHHIO, 
ABJIACTCA HECOBEPUICHCTBO HCMOIb3OBaHHOH e€10 MeETOAMKH OKPaCKH TJIMKOreH@ 
HM, BO3MOX%KHO, NO3,HAA Pukcallua TpemaTog. B nocseqHeM Mbl HMeJIH BO3MO%K- 
HOCTb yOeQHTbCA pH OKPaliMBaHuN uo MeTosy UWiaOaqama AByycToK, PuKCHpO- 
BaHHbIX Yepe3 14 4uac. nocne ux rHOemm. Okpacka npenapaToB B 9TOM Cayuae 
NpHOJMKaacb K OKPaCKe KOHTPOJIbHbIX; TviHKOreH B Tee Opisthorchis feli— 
neus MOMHOCTbIO uC4e3aI. 


KemeposckHii rocyapcTBeHHbIit Tloctynuno 
MeAHUMHCKHA = HHCTHTYT Z 11 V 1959 


IMHTHPOBAHHAS JIMTEPATYPA 


1K. HW. Ckpa6u4, Tp. renbmuntonoruy. ma6. AH CCCP, 7 (1954). 2 E. Wei ne 
land, Th. Brand, Zs. vergl. Physiol., 4, 2 (1926). * A. C. JiyttTa, Yuenne sane 
Jlen. ynus., 43, 11 (1939). * Th. Brand, H. Weise, Zs. vergl. Physiol., 18 .2,334(1932)2. 
> A.C. Jly tT a, Yen. coppem. Onon., 12, 2 (1940), ® H. HW. UBauos, Tp. renbmun— 
Tonoruy. ma6. AH CCCP, 4 (1950). 7 H. A. Toay6esa, Meg. napasuton. u napasu— 
TapH. Goesnu, 14, 4 (1945). 8 A. JI. Wla6anawm, Tuctoxumua raukorena HopMabHoit: 
HepBHo cuctembl, M.,1949. 99. JI. Taukunua, Tl. ® Bepeseunnesa, Men. napa3u— 
TOM. H Mapa3sutTapH. OoesHH, 27, 5 (1958). IT. UW. Pockxun, JI. B. Jlepuucongr 
Muxkpockonuyeckan TexHHka, M.,1957.%. P. Ortner-Sch6nbach, Arch. f. Zellfor— 
schung, 2, 3 (1913). 
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Puc. 1. OOmHH BUA MOKaNH3aUHH TaHKoreHa B Tele cHOup- 
CKOH JBYyCTKH. @— TepeqHHH KOHel, 6 — 3aHHH KOHelL. 
J — 3epHa riHkKoreHa B MapeHXHMe, 2 — ceMeHHHKH, 3 — 
CeMATPHeMHHK, 4 — AHUHHK, 3 — KHUIKa, 6 —- 9KCKpeTop- 
HbIM KaHa. Okpacka Ha raukoren mo JIa6aqamy.36 x 


Puc. 2. MparmenT paspe3a 3aqHero KOHIa Puc. 3. Paspes OpioulHolt mpHico- 
Tea CHOupcKOl AByyCcTKH. / — 3epHa TvH- cCKH cHOupeKoH AByycTKH. J — 
horeHa. Okpacka Ha raukoreH mo La6aqa- 3epHa YTHKoreHa B MpHcocke, 

my. 270 2 — 3epHa raukoreHa B MapeH- 


xume, 3 — OTBepCTHe MY2KCKOIi 
MOMOBOH CHCTeMbI. Okpacka Ha 
raukoreH mo I[a6aqamy. 144 


JAH, 1. 127, Ne 6, Bpycexnn 
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Alornaaye Akagemun nayrx CCCP 
1959. Tom 127, Ni 6 


MAPASHTONOLHA 


E. M. KAPMAHOBA 


© BHOJOPM4YECKOM IMKJIE HEMATOJbI DIOCTOPHYME RENALE 
(GOEZE, 1782) 


(ITpedcmasaexo axademuxom K. H. Cxpaburneim 11 V 1959) 


Dioctophyme renale (Goeze, 1782) — ruraHTckad HemaTojla, mapa3HTH- 
iPyloulad B NOYKAX H OPlOWIHOH NOMOCTH MJIeKOMMTAIOULUX. 

JlePHHHTHBHBIMH XO3H€BaMH 39TOH HeMATOAbI ABJIAIOTCA MpeACTaBHTeIH OT- 
paga Carnivora. Oguako B wjMTepaType onucaHbI cly4yaw napasuTupoBaHHA 
D. renale y cBuHeH, Kpynuoro poratoro ckoTa, JOWaH M Jake yenoBeka. 

J{o camoro nocuieqHero BpeMeHH OHOJIOrMYeCKHH WK 3TOH HEMATOJbI ocTa- 
WBAJICA HEH3BeECTHbIM, HECMOTPA Ha TO, YTO MHOrHe HCCeEAOBAaTeIM Mpolioro u 
HACTOAMLErO CTOMETHA MbITAIHCb Pa3PeWIHTb ZTOT BOMpoc. 

B 1870 r. Banb6Ouauu (*) Ha6miogqam pasBuTue anu D. renale 20 momenta o6- 
Pa30BaHHA HHBa3HOHHOH MYHHKH. Ox ycTaHOBHJ, YTO BO BHELIHeH cpee u- 
“IMHKa He BbIXOAMT 43 Awa. BanbOuann, a no3qHee JleHkapT OesycneuiHo MbI- 
TaIUCb 3apa3uTb coOak 3peubIMu AHuamu D. renale. Mmu Opin chenaH BbIBOL, 
4TO JJIA Pa3BHTHA HEMATOAbI HEOOXOAMM MpOMeXKYTOUHBIK XO3AHH. 

B 1922 r. Uypea (°) skcnepuMeHTaIbHO 3apa3H/1 WkeHKa JHOKTO*HMO30M 
STYTeEM CKAPMJIMBaHHA CMY JIMYHHOK HeMaTOA H3 43M. AHANOPHUHbIX JM4MHOK 
Yy pol6 BnoceACTBHM HaXOJMJIM HW Apyrue uccleqoBaTen. 

OjHako HamMune pbiObl Kak OOHraTHOrO MpOoMexKyTOYHOrO xo3AnHa D, re- 
male He MOrIO OObACHHTb CIy4aeB 3apaxKeHHA JMOKTOPUMO3OM KpymHoro po- 
FaToro ckoTa 4 JOWazeH. 

B 1950 r. 6b11a omyOnuKoBaHa Oombuaa pabota Byyxaya (°), nocBaAlleHHaA 
uukay pasputTua D. renale, ABHBUIaACA HTOrOM MHOPOJIeTHHX HaOJIIOQeHHH aB- 
topa. ByAx9q nuutert, uTo | 1-mMecayHou KybTypOH AHL eMy ya0Cb 9KCIeEPHMeH- 
Ta/lbHO 3apa3HTb MeKUHX OMroxet Cambarnicola vitrea u C. chirocephala 
dcem. Branchiobdellidae), oOutatouux B *xaOepHOH noOCTH pakos. 

CormacHo 1aHHbIM 9TOro aBropa, mM4MHKH II u III cragqua D. renale mopdo-- 
SIOTHYECKH, AKOObI, HEOTJIMYMMbI OT JIMYMHOK BOWOcaTHKOoB (Gordiidae). Tako - 
BoeoOpasHbId THM JIMYHMHOK HEMATOL, KOTOPbIM He BCTpeyaeTCA HH B OHOM U3 
OTPAXOB HeMaTOA, aBTOp Ha3Bal ropquHAHIM. JIM4unHoK D. renale IV craqun 
Byax94 Haxodua B pbiOax (Ol4Kax), KOTOpble, KaK OH MpeAnomaraer, 3aparKalor- 
CA OT OparxuodsenUA. OAHAKO 9KCNEPHMEHTA/bHO 3apa3HTb PbIO MyTeM CKapM~- 
JIMBaHH4A HM JIMYHHOK «ropAuuAHOro» Tuna ByAxsqy He ylaocb. 

Bme2cte c TeM, CKapMiuBaA HOpKaM wMuMHOK IV craguu D. renale or px, 
Byaxaly ydaloch 3apa3HTb STAX SKCMEPHMeHTAJbHbIX MKMBOTHBIX, B MOUKAX 
KOTODbIX 4Yepe3 5 Mec. Mapa3HTbl JOCTHIVIM NOJIOBOM 3peOcTH. 

V3 pa6or Byaxada BbITeKa‘or CleAytoulHe Ba OCHOBHbIX BbIBOAa: 1) HemaTo- 
gia D. renale pasBuBaerca MpuH y4acTHH DByX MPOMeXyYTOUHbIX XO3AEB, YTO HE 
CBOMCTBEHHO HeMaTOWaM BCeX H3BeCTHbIX MOsoTpAgoB u 2) II u III cragun an- 
unHyokK HemMaTogn D. renale xapaKTepu3yloTCA «ropdHHAHbIM» THMOM CTPOeHHA. 
Ha3pauuble 2Be ocoOenHocTu Guomoruu D. renale craBaT sTy HeMaTOLy B COBep- 
UI2HHO 02060e, H30/IMPOBaHHOe MO/IOKeHHe, NO CPaBHeHH!0 C OnOMOrHeH HemMaTOL 
BCeX MpouHX Mo_oTpAOS. Bonbule Toro, Bo3s3penHe ByAxaa HaxOqUTCA B Mpo- 
‘THBOPe4HH C MaHHbIMH APyruXx uccMeqOBaTeeH, 34HMMABLIMXCH pacuinppoBKor 
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WHKa pa3sBHTHA poscTBeHHbIxX D. renale HeMaTO, OTHOCAMMXCA K STOMY KE 
noxoTpany Dioctophymata. 

B uactnocrn, Hamu B 1956 r. Opa ony6uKoBana padora no 6uonornn Hyst= 
richis tricolor Dujardin, 1845, mpuyem Oblm0 BbIACHeHO, YTO WMKJI PpasBHTHA 
3TOH HEMATOJbI MpOTeKaeT MPH MOCpeACTBE TOJIbKO OMHOTO MPOMEXYTOYHOFO XO- 
3AHHa, Oe3 y4aCTHA XO3HHHA JOMOJHHTEbHOTO. 

Hamu no nopyyenuio Teabmuntosornueckolt sa6opatopuu AH CCCP Opi10 
HauaTo u3yyeHve Ouonoruu D. renale B 9HJemM4eCKOM OY¥are JHOKTOPUMO3Aa, 
OOHapy?KeHHOM 24-4 uw 33-H COIOSHBIMH PeJIbDMHHTOJIOPMYeCKHMH SKCHeAMUMAMH 
(?) B Kspim-Opguuckolh o61. Ka3CCP. 

Pa6orbl BeIHCb Ha Oeperax o3epa Balicapa, B palone NocesKOB, re HHTeH— 
CHBHOCTb 3apax%KeHHA COOaK AHOKTO*PUMO30M JOCTHraeT BbICOKOTO NPOWeHTAas: 

Oco6oe BHHMaHHe B padoTe MpH NpoOBeAeHuN UCCMeEAOBaHHH Opli0 OOpallleHo 
Ha COOpbI HW H3y4eHHe OMPOXeT, KAK Ha HanOo/ee BEPOATHDIX MPOMeXYTOUHBIX 
xo3ses D. renale. O pomu omuroxer B OHOMOrHM AHOKTOPUMAaT HaMH yxKe COOO- 
Waylocb pauee (?). 

Ilpu MaccoBbIX BCKPbITHAX IMPOKO PacipocTpaHeHHOTO B yKa3aHHOH MeCT— 
HOCTH Bua OMroxet Lumbriculus variegatus (cem. Lumbriculidae) Ham yjla~ 
JlOCb OOHAPYKUTb [Ba THMa JIMYMHOK HeMAaTOZ, HMeIOLNX MOpdoorMueckHe 
MIPH3HaKH JMOKTOPUMAT; CTPOeCHHEe OMHOTO H3 HUX ObIIO OUeHb OH3KO K JIMUMH- 
Kam IV cragunu D. renale, onucannpm Byzxaf0m u3 ppd. JIvuuHKa BTOporo TH— 
lla XapaKkTepH30Baslacb HasIMuHeM YexHKAa (MMHbKa). M3 sTorO MOXKHO OBO 
TIpeANOOKUTb, YTO BTOPOH THN JHYMHOK, OOHAPyXeHHbIX Hamu y L. variega- 
tus, npeactaBasaer co6ol auuuHky II] cragquu D. renale. O6a Tuna sH4MHOK 0— 
KaJIM30BaJIHCb Y OJMMTOXeT B MpocBeTe OprlowiHOrO KpoBeHocHoOro cocyya. Anaso- 
PHUHYIO JIOKAIM3allHIO, KaK M3BeCTHO, UMeIOT WHUMHKH III u IV craquh Hema- 
Toe! Hystrichis tricolor, orHocalelica TakxKe K NogZoTpsgzy Dioctophymata (?). 

YMOMAHYTHIX JIMYMHOK, HaHJeHHbIX HAMM Y OJIMTOXeT, MbI CUHTaeM JHUMH= 
kamu D. renale II] u IV craguu, mpuyem nocweqHIOIO — HHBa3HOHHOH Ia 
ePMHHTHBHOTO xO3aHHa. (OTOT BbIBO, MpoBepsxeTCH HAMM SKCHePHMeH— 
TAJIbHO.) 

Takum oOpa3o0m, K HacTOAMLeMy BpeMeHH B OHTOreHese D. renale usBecTHbt 
maunukH I, III u IV cragnu. JImuuuKa III craquu, B Haliem npeacTaBsenun, 
oOaaeT THNMYHOH HeMaTOAHOH cTpyKTypoH u aOcomOTHO He MMeeT CXOACTBa 
C JIMYMHKaMH TOpAnHA, Kak 9TO NOMaraeT Byaxag. Kputuyeckul anamu3 BO3- 
3peHui Byyxaga na Ononorunio D. renale Opi mpoBeqeH Hamu B 1958 r. (2). Mur 
OTpulaem novoxKenHe Byyzxogza, OynTo Ob aMunHKH II u III cragut D. renale 
XapaKTePH3ylOTCA TOPAMHAHbIM THNOM CTpOeHHA, M CUHTaeM, ¥TO ByyAxan Haxo— 
mus y OpanxvoOseniuy He WM4HHOK D. renale, a THNMUHEIX JMYMHOK NpelcTaBH- 
TejleH cem. Gordiidae. 

B kKoHeyHOM uTore OvosorMuecKkHi WHkK D. renale BbipHcoBEiBaeTca B Cje- 
Aytoulem Buse. B awe B TeYeHHe AJIMTebHOrO CpOKa pa3sBuBaeTCA MHUMHKA 
| cragqun, KOTOpad He JIMHAeT H HECMOCOOHA BbIJYMIATbCA H3 Aa BO BHeLIHeTi 
cpee. Spenbie AHWa 3armaTbIBalOTCA OJIMTOXeTaMH, NPHYeM, B KHIWeUHHKe NO- 
cleqHux JMunHKAa D.renale BplxoquT u3 Alla 4 MPOHUKaeT B KPOBCHOCHBIC Co- 
Cybl, re pasBHTHe HeMaTOAbI 3akaHUNBaeTcA SOpMMpOBaHHeM HUnHKH [V 
cranuu. J[pyruMu CJIOBaMH, MbI NojaraeM, YTO B Tee MPOMeEXKYTOUHOTO xo3An— 
Ha (omMroxera) mHuMHKa D. renale nperepnepaer Tpu JMHDKH. 

B JjaJibHeilem OMTOXeTb, HHBASHPOBaHHbIe WHUNHKaMU D. renale, moryT 
ObITb 3arJIOUeHbI HEMOCPeACTBEHHO JePHHHTHBHBIM XO3SHHOM — MsIeKONNTAIO- 
IMM, B OPraHH3Me KOTOporo copmupyercs nowoBospenaa D. renale. 

B cayyae Ke, CCIM HHBA3HPOBaHHble OMTOXeTH! GyAyT 3arnoueHbt pEIOoli, 
To m“4uMHKH D. renale, xoTa H NPOHHKAIOT B TeO STHX XO3HEB, OMHAKO Pa3BH- 
THe JIMYHHOK MPHOCTaHOBUTCA,— MOCKObKYy pbiObl ABIAIOTCA He Je*HHUTUB- 
HBIMH, a pesepByapHbIMu xo3seBamu D. renale. Camo co6oto pa3ymeetcs, uTO 
JePHHATHBHBIe XO3H1eBa — MJCKONHTAIOUMe — UMeIOT BO3MOXKHOCTL 3apasHTb- 
CA AMOKTOPUMOSOM HM MyTeM NoelaHuA pHIO, HHBAaSHPOBAHHbIX JMUMHKAMUM STHX 
HeMaTOL.. 


1318 


Takum oOpasom Wuks pasButua D. renale, c Hale TOUKM 38peHHA, B MpOTH- 
BOBeC MHeHHIO Byfx9a, CBHJeTeEIbCTBYeT O TOM, YTO B OMOJOFHYeCKOM OTHO- 
IWeHHH Mpesctaputenu nofoTpaga Dioctophymata ne ABAAIOTCA MCKJIOUeHHeM, 
a XaPaKTePH3yIOTCA 3AKOHOMePHOCTAMH, OOLWLHMM H QWIA BCeX A pyrux HeMaTO}. 


TembMuntToxornueckand sa6opaTopua Tlocrynusio 
Akayemuu Hayk CCCP 11 V 1959 


LMTHMPOBAHHAA JIATEPATYPA 


1E.M. KapmMauosa, JAH, 111, Ne 1 (1956), 7 E. M. KapMauHoBa, Pa- 
6oTsI 10 renbMuHTONOrHM K 80-meTHIO akagemuka K. WV. Cxpa6una, 1958. % K. WH. Ck p a- 
6uu, Tp. Ice. nrct. skcnep. Betepunapuu, 4, B. 2, 130 (1927). 4 E) GoBla libitta mt, 
J. Anat. et Physiol. Paris, 7, 1870. °1I. Ciurea, C. R. Soc. Biol., 85, 532) (1921). 
6A. E, Woodhead, Trans. Am. Micr. Soc., 69, Ne 1 (1950). : 
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Jloxnagm Axanyemun nayrx CCCP 
1959. Tom 127, Ne 6 


ITAPA3HTOJIOTHA 


r. A. WTEHH 


K BOMPOCY O )KH3HEHHOM LHMKJIE WH YCJIOBHAX OBHTAHHA 
HEMATOJIbI RHABDOCHONA DENUDATA (DUJARDJN, 1845) 


(IT pedcmaezeno axademuxom E. H. Tlaeaoecxum 11 V 1959) 


B nonocru Tela wH4uHHOK moseHoK Heptagenia sp. u Ephemerella sp. u3 
03. Camosepo (Kapeapexaa ACCP) metom 1954—1955 rr. OblmH OOHapyKeHbl 
CNUPaJIbHO CBepHYTbIe JIMYHHKH HeMaTOY AMHOH oT 1,5 Jo 3 MM. JIMYHHKH HMe- 
JM caelyrolulee cTpoeHue. TepMuHasbHO pacnouio%xKeHHoe POTOBOe OTBepcTHe 
cHaOKeHO AByMA ryOaMH H BeseT B KOHYCOBHAHY!O poTOByl0 Kancysly. Baoub no- 
cmeqHeH MpOXOAAT yTOJIWLeHHA, 3aKAHYMBAIOULMeCA 3aOCTPCHHbIMH 3YOUHKaMH. 
TIuuepod, yMepeHHOH JIMHbI HM COCTOHT H3 ABYX Pa3JIHUHbIX YacTel — TpyOua- 
TOH nepeqHed u MycKywMcToH 3aqHeH. ua nepequeH 4acTu nuuleBoga 0,0396— 
0,092 MM, AmHHa 3aqHeh uactu 0,0990—0,2046 mm. Llapunatena na rpannue 
mepevet uw 3aquel uacte nu weBosa 0,0374—0,0968 mm. KuureuHan TpyOkKa 3a- 
Kad4M83aeTCA AaHa/IbHbIM OTBepcTHeM Ha paccTosxHuH 0,0462—0,1320 mm oT Ko- 
HHY4eCKH 3a0cCTpeHHoro 3aqHero KONA. Kytukysa riaqkad wu Cc merKoH mo- 
MepeyHou CKalyaT CTb!O (BO3MOXKHO, YTO CKAYaTOCTh ABNAeTCA Pe3yJIbTATOM 
(bukcauuu). Y HeKOTOPbIX JIMYMHOK Ha¥HHaeTCA 3ak/alKa MOJOBbIX OpraHOB HU 
OnarodapaA ITOMY MOXKHO OTJHYHTb CAMLOB C 3a4aTKOM CNMKYJIbI H MPOCTbIMU 
mpe- M mocTaHaJbHbIMH cocoukKamu (puc. 1). Ilo mopcdomornyeckuM mpH3HaKaM 
mapa3uTbl MOAeHOK Obl ONpPeeeHbI KaK JIM4YNHOUHAA cTagqua Rhabdochona 
denudata (mogorpaq Spirurata), mapa3uTupylowlel BO B3POCIOM COCTOAHHH B 
KH U24HHKe Pa3sIM4HbIX pbIO. KocBeHHbIM NOATBepKJeHHeM MPaBHJIbHOCTH ONpe- 
AeeHHA CJlyKAT WupoKoe pacnpocrpaHenue R. denudata B cAmo3epcKHX PbI- 
6ax: B rombue (23,1%), yKmee (13,3%), a3e (8,3%), KaDebCKOM MaJIOWeTHHKO- 
BoM cure (6,6%), enpule (6,6%), epure (4,5%), meme (3,3%). 

TIpomexkytounble xo3seBa R. denudata ana CCCP go cux nop He 6biin u3- 
BecTHbl. B CLUI4 B kayecTBe 9KCMepHMeHTabHOrO MPOMEXYTOYHOFO XO3AHHAa 
Rhabdochona sp. onucana M4MHKa mogeHKu Hexagenia sp.(}). 

B ycnosuax Camoszepa 3uayenue Heptagenia u Ephemerella kak npomexy- 
TOUHBIX xo3HeB R. denudata, no-BuquMoMy, HeOdHHaKOBO. O6 9TOM CBHJeTeIb- 
CTBYeT Pa3JIMYHaA SKCTCHCHBHOCTb H HHTCHCHBHOCTb 3af axKCHHA MNOCHOK: 
Heptagenia 3apaxkena Ha 21,8% (npH MaKCHMaJIbHOM MHTeHCHBHOCTH, paBHOli 
36 9K3eMNJIAPOB HeMaTOA Ha noseHKy), Ephemerella — na 1,9% (maKcumaub- 
Ha MHTCHCHBHOCTb paBHa 4%). 

Pa3nM4Hble yYacTKH O3e€pa OTAMUANHCh NO 3apaxKeHHIO MOMeHOK AM4UHHKa- 
MM HeMaTog. B 34BMCHMOCTH OT MecTa COopa MaTepHasla 9KCTEHCHBHOCTb 3apa- 
*eHna Heptagenia BapbupoBaaa or 0 no 47,3%. Bo Bcex cay4ax noweHKuU co- 
Oupanucbh Ha JIMTOPaNM Ha HuKHeli NOBepxHocTH KaMuell. Kak Onln0 ycraHoB- 
JIeHO, B OTMM4He OT APyrux NapasuToB, XapaKkTep 3apaxKeHHA NOMeCHOK MUMH- 
KaMH HeMaTO HaXOAMTCA B MPAMOH 3aBHCHMOCTH OT CHJIbl MpHOOA B JaHHOM 
yuactke o3epa. Ilo3quee MbI NpHUWIM K BbIBOAY, UTO Ha WMUnHKU R. denudata, 
BHIMMO, OKA3bIBaeT BJIMAHHe He JBHKEHHe BOJbI CaMO M0 ce6e (Ha HW>KHeH NO- 
BePXHOCTH KaMHeH, Tle OOMTAIOT JMYHHKH MOJeHOK, OHO MavIO CKa3bIBaeTcA), 
a NOBbIMMeHHOe COep»KaHHe KHCOPOAa WH MOHMKeHHbIe TeMNepaTypbl, Xapak- 
TEPHbIe LIA 3OHbI MpHOoA. C 9TOM TOUKM 3PeHHA CTAHOBHTCA NMOHATHDIM OTCYT- 
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BHC SapaxkenuaA nofeHoK R. denudata B MeqKOBOAHBIX 3aTHUINBIX XOPOwo 
MPOrpeBaeMbIX COJIHWeM OyxTax HM BbICOKaNd cTeneHb 3apaxkeHua (KaK 9KCTeH- 
CHBHOCTb, TaK HM HHTCHCHBHOCTb) Ha KAMeHHCTOTi JIMTOpasu, NosBepraromelica 
NOCTOAHHOMY JelicTBuIO mpu6os. 

SaBucumocrs 3apaxenua xo3ses R. denudata OT CKOPOCTH TeyeHHA HeOHO- 
KPaTHO OTMeYalach MPH MCCeOBaHHH apasnToB ppi6 (?~*). Ilo mepe yBeauue- 
\ HHA CKOPOCTH TeYeHHA B BOMOeMe BOSPacTaloT 


SKCTCHCHBHOCTb H WHTCHCHBHOCTb 3apaxKeHHA 
ppiO Hemarojamu Rhabdochona denudata. B 
Camosepe R. denudata B ppi6ax Berpeyaetca 
NIPCHMYULeCTBCHHO B C@BEPHBIX UaCTAX, Pe CKa- 
SbIBAeCTCA BJIMAHHEe BNaalouluX B O38ePO PeK, a 
TakoKe y HCTOKOB p. CaHBbrH, BbITeKalollel u3 
Camos3epa B Baratosepo. B To Ke BpeMs’_B TaKHX 
osepax Camosepckol rpynnst, Kak IJorosepo u 
Barato3epo, B KOTOPbIX MPOTOUHOCTh OCOOeHHO 
XOPOWO BbIPawkeHa, 3TOT NMapasuT B  pblOax 
BCTpeuaeTca XOTA HW B HEOOMDINMX KOJIMUeCTBAX, 


HO 3aTO MIO BCeMy O3epy. 


00 py 


Puc. 1. JImunuHxa Rhabdochona denudata u3 nosocrTu 

Tella MOAeHKH. a — MepequHit Kone R. denudata us 

rlomoctH Tena Heptagenia, 6 — 3aqHHli KOHell camila 
R. denudata u3 nosoctH Tena Heptagenia 


ee Se + 
——— 


Mbt Bpipaxkaem rayOokyro OnarogapHocrh C. C. Ulyabmayy 3a mpeyocraB- 


JieHHe CBeeHHH moO MapasuTamM pbiG CamosepcKOH rpynmbl o3ep. 


Mucrutyt WHTOOrHH Tloctynuso 
Akayemuu nayK CCCP 28 IV 1959 


Konuesepckaa arpoOuosormueckaa 
cTanyHa Ilerpo3sasogzcKoro 
rocylapCTBeHHOrO yHHBepcHTeTa 


UWMTHPOBAHHAS JIATEPATYPA 


1p.U. Gustafson, J. Parasitol., 25, 6, supp!. (1939). '* B. 0. 3axsarTKin, 
Hayxosi 3an. JIppiscbK. Hayk. npupog. mys. AH YPCP, 1 (1951). % B. O. 3axBaTkin, 
O. 11. Ky 12aKxiscb xa, Hayxosi 3an. JippiscbK. Hayk. mpupog. mys. AH YPCP, 1 (1951). 


4E.C. Kyapapuesa, Tp. Jlen. o6m. ecrecrsoucn., 73, 4 (1957). 
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LORAADHBI 


ARATEMHH HAYR 


CCCP 


Tom 127 


CHCTEMATHUUECKHH YKASATE JID 


I. MATEMATHKA 


B. WH. Buu3suukac. K Teopuu KpuBbIX MeT- 
pHueckoro MpocTpaHcTBa JIMHeHHbIXx 
9JIEMCHTOB . . . ers 

M. H. Tpaes. O HeNPUBOAUMBIX yHurap- 
HBIX MpeACTaBseHHAX HEKOTOPbIX 
KIaCCOB BeLCCTBCHHBIX MPocTbIxX rpynn 
“12 (saan 

E. B. JomKun. Ecrectaennas Tonomorus 
HM 9KCUeECCHBHbIe (YHKUMH, CBA3AHHBIe 
C MapKOBCKHM TIpowueccoM.. . 

B. M. Heanoga u A. A. Usaros. Tpocr- 
PaHCTBa CM@xKHOCTH HW OMKOMMAaKTHBIe 
PpacuwwIMpeHHA TOMOMOrHUeCKHX ITIpo- 
CTPaHCcTB . 

B. WH. Hapun. Paspemumoct cmemannoit 
3aaun IIa runep6omnueckoro UH Mapa- 
6oumMueCKOrO YPaBHeHHH B NPOH3BOuIb- 
HOM HOPMaJIbHOM IHJIHHpe . 

A. C. Kanamuukos. Iloctpoeune 0606- 
W@HHbIX  PeWeHHl KBa3HJIMHCHHBbIX 
ypaBHeHUlt NepBoro MopsAyKa 6e3 ycuJio- 
BHA BbIMYKIOCTH Kak MpeeoB pe- 
WeHHH napadomMyeckHX ypaBHeHHH 
C MaJIbIM TapaMeTpoM... . 

M. M. Jlaspentbes. O6 HHTErpasbABIX 
ypaBHeHHaAX NepBoro pola 

C. H. Cayrun. ipyctopoHHasa olenKa pe- 
IU€HHA JHHeEMHOTO dyHKIHOHAJIbHOTO 


ypaBHeHHus 
M. 3. Couomsak. Auanutuanocts Tlomy- 
PpynMNbl, MopoxkeHHOH  dHNTHYe- 
CKHM GHEDEIORON B ae ale 
Le eee. < a gee 
K. M. ®uuman. K nonpecy O JHHeH- 
HBIX lpeoOpasoBaHHAX  aHaJIMTHUe- 


CKHX MPoOCcTpaHCTB.. . 

¥O. H. Anos u A. A. Myaunx. O cymect- 
BOBAHHH f-3HauHbIX 3aMKHYTHIX KJac- 
COB, He HMeIOULMX KOHeuHOrO 6a3uca 

K. M. Besos. O6 ofHo3HauHoH olmpe- 
JI@NeHHOCTH MoBepXHOCTeH T0JIO%KH- 
TebHOH KPHBH3HbI Cc KpaeM ... . 

10. JI. Bacuabes. Munyumasibuble KOH- 
TAKTHBI€ CXeMbI JIA OywJeBbIX (yHK- 
UHH ueTbIPeX MePeCMeCHHBIX. 


A. T. Butyuwkun. TIpumep MHo2KeCTBA 


HOMOMKUTeIbHOH JWIMHbI, HO HYJIeBOH 
aHamIMTHYeCKOH @MKOCTH . . . 
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M. M. Teananga u M.UW.Tpaes. O pas3ano- 
X%KCHHH MpescTapsenul rpynu Jlopen- 
a B WpocTpaHcTBax (PyHKUHH, 3aqan- 
HbIX Ha CHMMe€TPHUeCKHX MpocTpaxct- 
BaX, Ha HeMPHBOXHMbIe MpescTapse- 
HHA. . 

H. B. Ecpumor 1 C. B. Creukun. ‘Onopunie 
CBOHCTBAa MHOKECTB B 6aHaXOBbIxX 
IpocTpaHcTBaxX HM uyeObIWIeBCKHe MHO- 
SKCCTB Ag maa ; 

A. HW. Maapues. O MavIbIX Monemax : 

B. JI. Mypckni. O6 skByuBaeHTHBIX 
Tpeo6pasoBaHHAX KOHTAKTHBIX CXeM 

B. A. Man. Hexotoppie cxeMbl 19 BbI- 
YHCIICHHA MHOPOWICHOB C BeLeCTBeH- 
HBIMH KodPPHILWeHTAaMH : 

C. A. Pycaxos. O noyzrpynnax cu mBHO 
[]-paspemuMbIx 4 CHIbHO T]-oTAeUMbIX 
rpynn . 

C. C. Ppruikoe. ‘0 k- -peryJ1Ap HBIX Bulonke- 
HHAX 

T. B. ComomsK. Pemenne nepBoft Kpaeroii 
gaqaun JIA KBa3HJIMHeEHHBIX ypaB- 
HeHHIi SIMNTHYeCKorO THMa, comep- 
*KalllUX CTeNeCHHbIe HeJIHHEMHOCTH 
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B. K. [sayqpik. O6paTupie TeopeMt npuOmmu- 
*KeHHA (yHKUHH’ B OOmMACTAX C yr- 
NOBbIMHM OCOOCHHOCTAMH ..°. ... 

C. B. Wopaanckun. O pemennu 3aqaun 
Kom. ua KMHeTHUeCKOrO ypaBHe- 
HHA 3MCKTPOHHOH MWia3Mbl .. . . 
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pewieHuit ypaBHeHHA C MOAHHOMHadb- 
HOH MpaBol uacTbio 

A. B. Moropesos. Ogua Teopema o 6ecKo- 
HEYHO MaJIbIX H3rH6aHHAX OOWLHX BBI- 
NYKIbIX MoBepxXHocTelt 

3. HW. Pexauukun. Ipusnaxn orpanruen- 
HOCTH peuieHHH AudpdepenWHasbubix 
yPaBHeHHH C HEMPepbIBHBIM 3a a3]bIBa- 
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HeHTpouHos 14,1] Map. . 781 

¥O. B. Topronos, H. B. Mepuoe u i. A. 
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JHIX. -TCH ne. PEA PRR es 


1002 


1194 


1195 


78 


82 
298 
1005 


306 
310 


313 


796 


1009 


SS 


1203 


1210 
Ill 
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HUA AKHJIMMKIOMNponaHoB B MpHcyT- 
CTBHH WwlaTHHbl HW Madaqua, HaHe- 
CCHHBIX Ha O€H30JIbHbIM aKTHBHPO- 
BaHHbIM yrOJlb... . 
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B ueTBEPHOH B3aMMHOH CHCTeMe H3 
XJIOPHJOB HM cydbiaToB JIMTHA, HaT- 
pua Mu KaqHA .. , 

C. H. Ananuenko u HU. B. Topros. “Hopniii 
yTb CHHTe3a CTePOH"HbIX CoeHHe- 
HHH. Cuute3 J/)’-roModKBHJIeHHHa 
D-roMoHv309KBHJICHHHa . . 

A. A. Bananrun, E. UH. KaaGynoscKnii 
wu tO. UW. Metpos. Koudurypaunon- 
HbIe COOTHOINeCHHA MPH cTepeocie- 
WupHuecKOM KaTaH3e ...... 


M. M1. Kosuna uC. M. Cxypatos. eure 
nHu TOTNES P CaN N-3 aMelILeHHbIX 
JIakTaMOB . . 

M. TI. JimubKosa, H. “I. Martpuna u H. ais 
Kuyusuy. Hospi mMetoq nowyyenua 
MPONHOTHOMAKTOHOB . . 

M. tO. Jlykuua, JI. A. Haxanersn, B. aS 
Osojosa u Bb. A. Ka3anckun. Katann- 
THYUeCKaA H30MepH3alluA yrveBojo- 
podoB pxAa WHKNoOyTaHa.. . 

b. M. Muxaiinos u tO. H. By6xos. Tuan- 


KHJITHOOOPHEIe KUCOTH UM OopunaHAua- 


1.920) =) Gers os Gg SOk eA Ih we Oh Ge 


A. H. Hecmesnos, P. X. ®venaqnnna, 
P. fT. Merpopa u A. B. Tepentnes. 
B3aumogelictaue 1, 1,1-Tpuxsopnpo- 
meHa C MepKanTavaMu .. . 

A. B. Huxouaes, C. M. Ulyonn u H. M. 
CHHMUbIH. OKCTPaKUMA a3s0THOH KuC- 
JOTHI MpoHsBoqHbIMH OyTHIdocdu- 
HOBbIX KUCJIOT a) Beet, A ene ent 

r. A. Pasysaes, JI. M. Bo6unopa u 
B. C. Irauc. Hekotoppre xumuyeckne 
CBOHCTBAa (PeHUTHTAHTpHH30Nponu- 
mata W ero KaTamuTMuecKand cmocob- 
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HOCTh MPH MOMMepH3alyHH ovletpu- 
HOB: tae 

WM. B. Tananaes, fe 5: Ceitbep u E. A. Ho- 
HoBa. HuoOuesbili axanor cboccbopun- 
TPpHIXIOpHAa... 

B. T. Yepxooaii u J. Pr. ‘KoaecuuKos. Onn- 
TOPHH — HOBbIM cepyeuHblii rmHKo- 
3H KyTa AAHHHOMMOLHOrO (Corcho- 
cs OMIT. WU oe ws we bo 

M. [. JImnpkopa, H. Jl. Marpuna u 
WM. JI. Kuyxnsnyu. ITlpucoequnenne 
aJIKHJICYIbPECHXIOPHOB K  IpoH3- 
BOJHBIM AaKPHJIOBOH KUHCJIOTHI 

I. A. Pasysaes, I. ©. Meryxos u B. LP. 
Sarees. VMeccneqopanue peakuui me- 
peqaun deuu-palquKkaslos . 

A. JI. Cysopos u C. C. Cnaccknii. Cononu- 


MepH3allHA HeEMPeeIbHBIX aILHJIbHBIX 
MIPOH3BOHBIX OyTHANOTHTHTaHAaTA 
CO CTHPOJIOM.... 


E. A. Uepxemes, Jim Tyax-anan u 
A. Jl. Tlerpos. Hospi metToy cuHTe- 
3a KPeMHHHOpraHHyecKHX apoMaTH- 
4YeCKHX MOHOMEPOB .. . 

C. H. Uitexep, C. M. Ckyparos, B. kK 
Jlaykwac u P. A. Jlepuna. Tensorter 
TOPeHHA HEKOTOPbIX Pa3BETBJICHHbIX 
aiKaHOB . . 

H. VW. Wytkun, u. ®. Beanckuii 1 P. A. 
Kapaxanos. Ms3omepu3aiua y-okHcel 
B amMcbaTHueckHe KapOOHHJIbHbIe Coe- 
qunenua. Bauanne TemmepatTypbl H 
CTPyKTyPbI coequHeHHH .. . 

H. B. Arees u B. LI. Wextman. Hexoto- 
pble 3aKOHOMepHocTH oOpa30BaHHsA 
CoeqHHeHHH peHHaA C TepeXoWHbIMH Me- 
TaamMu ; 

Ke, A: Aumpuanos, 
Cwute3 HEKOTODHIX 
CHaNKOKCHTHTaHOB 

YT. JI. Fanbuenko, A. H. Kopuuaos, Bs M. 
Tumobeesa u C. M. Ckypatos. Cran- 
WapTHad 9HTaJIblMHA ead 
OKHCH Oopa.. . 

H. C. Jlom6posckas u “E, A. " Anexceesa. 
CeMMKOMMOHeHTHaA B3aHMHaA = CH- 
ctema u3 16 comet Li, Na, Rb, TI || Br, 
Cl, NOs, SOg B pactmapax . 

B. M. Muxansos, T. K. Fosanienan, 
H. C. Penotos uv B. A. Jopoxos. Odu- 
pbl THOGopopraHHyecKHX KHCIOT HU 
HeKOTOpble HX MpeBpallleHHA 


‘B. B. ActTaxuuH. 
T PHSTHICHIOK- 


P. X. ®peiiynuna u A. B. Beaspckuit. 
TenoMepusalua 9THIeHa C  YeTbIPeXx- 
XJIOPHCTHIM yrJiepooM, Xslopotop- 
MOM H STHITPUXJOpalleTaTOM B MIpH- 
cyTCTBHH MeHTakapOonMla  «elle- 
Bas, 

SW2T. Siinye HB. K. “Hebexos. O Katamn- 
THUeCKOM ecTpyKTHBHOH THAporosu- 
Mepn3allun aaa piace 
ae ; 

5 DNS AH_DHanos. u mae u. " Makaposa. O 
it CEN JBYXATOMHBIX CIMHPTOB CH- 
JIOKCaHOBOrO paya. Bsanmojei- 
CTBHE XJIOPMeTHIAMMeTHIXIOpPCH ana 
u Onc (xXJIopMeTHI) ENS etary 
caHa C PIMKOJIATOM HaTpHA .. . - 

B. A. Apoy3os, FT. M. Bunoxyposa u 
H. A. Mepduapesa. I]pucoequnenne 
dbenumdocpHHa K HelpeebHbIM Coe- 
WHHCHMAM essed Gss ciie paler’. Or 
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A. B. Bonoxuna u T. HW. Kyapssues. Io- 
JIMKOHJeCHCalHA AMHHOIHAHTOBOM, aMH- 
HONeaproHOBOoh HM  aMHHOyHeKa- 
HOBOH W-aMHHOKHCJOT B TBEpAON (base 

H. H. Bopoxuos ma., Tr. T. Ako6cou u 
T. J. PyOuna. O mexanu3me amuunpo- 
BaHuA (TOpXJop6eH3s00B aMuaMu 
MeTaJIOB HM BOXHBIM AaMMHaKOM . 

b. A. Kasancxui, M. HW. Posenrapt u 
3. ®. Ky3Heuosa. Baustnne jo6asoK 
3JIEMCHTOB BTOpol rpynnbr nepHolH- 
yeCKOH CHCTEMbI Ha AKTHBHOCTb aJII0- 
MOXPOMOBBIX KaTaIH3aTOpoB apoMa- 
TH3allHu 

C. B. Caspeun. @otomerpueckoe onpe- 
Reneuue TOPHA MU ypana c er ee 
apcenaso III... 

A. B. Tonunes, x 4. OpaoB. n a. M. 
Tlaymkun. VM30mepusamua HopMaub- 
HBIX NapaPHHOBIX YIIeEBOAOPONOB Co- 
cTapa Cy;—Cig Ha CyIb(UAHbIX KaTa- 
WH3aTOpax p 


. 


XIII. BH3HYECKAA XHMHA 


B. JI. AnToHosckun 1 VW. B. Bepesun. On- 
peeeHHe OTHOLIECHHA KOHCTAHT CKOpo- 
cTeH OTPbIBa MeTHJIbHbIM pajluKaJIoM 
aTOMOB TPUTHA H-renTaHa... 

B. M. Baosenko u B. A. [lep6axop. Ta- 
PaMarHeTH3M paHOaKTHBHbIX pactT- 
BOPOBOP ME PIE Tee et Bs 

JI. H. Taabnepun, B. M. Maspues u 
ll. ®. Tloxua. V3mepenne Temnepaty- 
pbI TwaMeH KOHJ@HCHPOBaHHbIX CHCTEM 

B. H. Usaros-Omekunii u B. T. Koszomu- 
ell. SaBHCHMOCTb UMPHHbI 3ampemen- 
HOH 3OHbI OT CocTaBa TBEPJOrO PacTBo- 
pa B cucteme InSb — GaSb . : 

H. A. Kporoga u JI. Ml. Moposora. Uc- 
cieqoBaHve uddy3HouHbIxX mpowec- 
COB B afre3HH MOJHMMepoB JIIOMMHeC- 
I[CHTHBIM METOJOM . 

E. H. Xapbkoscxag, ots K. ‘Bopeckos 4 
M. JT. Cawupko. Kunetuka peakinu 
B3aHMOJeHCTBHUA BOAOPoRa C KUCIOpPO- 
JOM Ha MwiaTuHe.. . 

A. Weaynko u JI. Excepora. 06 3U1eKTPo- 
CTaTHUeCKOM OTTAJIKHBaHHH MexKLYy 
Tuppy3HbIMH SJIEKTPHYeCKHMH CuIOA- 
MH B JBYCTOPOHHHX XKUAKUX MWieHKaXx 

I. B. Bunorpagos, A. A. Mamakosp u 
B. TI. Wasaos. Teuenue aHoMaJIbHo- 
BASKHX CHCTeM IPH JeHcTBMH AByX YH- 
CTbIX CIBHTOB BO B3aNMHO-NepneuAMNky - 
JIAPHbIX HaNPaBJeHHAX . 

M. &. Ten, M. C. 3ucknu u IO. u. ‘Tler- 
pos. Mccneqopanne AucnepcHocTu ad- 
posovent aJIICMMHUA B 3aBHCHMOCTH OT 
yCNOoBHH ux o6pa30BaHua : 

M. T. Jmurpues u C. A. Nmexeuxnii. 
CencnOususanua payMalluoHHO-XHMH- 
yecKolH peaKI[HH Ha OCHOBe Nepesapay- 
KH HOHOB..... 

r. H. Ko6pimes. Bosneficraue nopepx- 
HOCTH ajcop6eHTa Ha CleKTp JIIOMHHe- 
CIeHWUMH MOHa ypaHua ; 

I. M. Koran u B.B. Cannomupcxnit. K 
3JIEKTPOHHOH TeopHu XeMocopOuHN Ha 
peaIbHOH MOBePXHOCTH MoOyNpoBoL- 
HiKkalye ete 

B. A. Taapm u A. 0. Kpiprecaap. K Bon- 
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pocy oO MexaHH3Me peakUMH MexK]y 
CNMpTaMH H TaslOreHBOAOPOAHBIMH Ku- 
CJIOTAMH... < 

M. H. Maakcun u P. Ul. IWadees. Bos- 
JelicTBHe Hoja Ha pe OME eM oe CYyJIb- 
(PHAHBIX MHHeEPaIOB.....-- 

A. A. Moaskoza, K. H. 3umuna, A. ‘A. 
erpos u P. A. XmeapHuukui. Macc- 
cCMeKTpbl H CTpoeHHe BHHMJaleTHe- 
HOBbIX YIIEBOOPOHOB...- - - 

C. C. Ypa3opckun. Toummopusm H 9J1eK- 
TPOHTHUeCKHE CBOHCTBAa RAPE URENE 
KHCJIOT B PacTBOpaX....+. - 


A. T. Aunxun, 9. HM. Tepacanen et Wo ‘B. 
Topyees. [lormomenne yJIbTpaBbicoKo- 
yaCTOTHBIX KoeOaHHi B BOJHBIX H 
CIMpTOBbIX pacTBopax cole RbCl u 
CSCI Fi ars sat es ee 

lr. K. Bopeckos. Bausanue cMelleHHA 
ypoBHa XHMHUeCKOrO NoTeHWMaa 
9JIEKTPOHOB Ha AaKTHBHOCTb KaTaJIH3a- 
TOPOB-NOJYMPOBOAHHKOB ..... . 

Wu Wlen-kan, A. H. MWpapequuKos H 
C. C. Menpenes. MexaHu3M 3alitHTHO- 
ro elcTBUA OeH3OJIbHbIX Koel MPH 
pamMomuse MomHCTHpoa.. . 

B. Tl. Hukosscxun, A. HU. Tapiperion H 
M. M. Wyabpu. OnextpoxHEe cBolicT- 
Ba, 9JIEKTPOMPOBOAHOCTb M XHMHYeCKaA 
ycToHuMBocTb CcTekow cucTemb! LisO — 
LasOn-— 105 ouce Csi as es 

A. C. MpeqBpoquTeses. K Teopun alcop6- 
IMOHHOM BOsHbI. SaBHCHMOCTb UCTO- 
ICHHA COA KaTaNMsaTOpa OT CKOpo- 
CTH JBHXKe€HHA Ta3a MH OT TOVJIMHHbI 
COW eae nae. of us 


E. M. Gapmeictls JJ. ©. SAxontosa, 
B. Tl. Bpyre u T. C. Koapirnna. 
O npeppatienun TeTpanuksuHa, cop6u- 
poBaHroro Shediac: Seah B aH- 
THApPOTeTpanuK JIM 

H. H. Cupota u 10. HW. slain WGd Tur 
HAMHUCCKHE CMeEMICHHA ATOMOB HV Ko3tp- 
(PHUHEHTHI JIMHEHHOTO PaclIMpeHUA ap- 
Ce€HHJOB aJIIOMHHHA, TaHA uM MAMA 

C. C. Ypasosckui u 3. M. Kanescxaa. 
O6 sNeKTPONPOBOAHOCTH pa3IHUHBIX 
Mosupukalnt MOHOXJIOPyKcycHou 
KHCJIOTHI B HEBOJHBIX PaCTBOPaXx . . 

M. Ul. Ardapos. Hospi metoyx onpexe- 
JI@HHA TePMHUeCKHX XapakTepucTHK 
HW TEMJIOBbIX SPeKTOB Ha OCHOBe Tep- 
MorpapuH....... 

tO. Il. Kutaes, I. K. Byauuxos 1 A. bo 
Ap6ysos. Tlonsporpaduueckoe usy- 
ueHHe TayTOMepHH HeKOTOPHIX CeMH- 
WM THOCeMHKapOa30HOB B pacTBopaX . . 

O. T. Masroukos u B. H. unkeapmtein. 
I]poToHHbIli MarHHTHbIt pe3soHaHc B 
rHApHAax THTAHa HW WHPKOHHA... . 

A. C. Mpeqpoqutenes. K Teopun allcop6- 
IWHOHHOH BOJIHbI. SaBHCHMOCTb Mex- 
AY KOHUeHTPalHeh oTxXo_auero raza 
H BPe€MeHEM HCTOUeCHHA afcopOeuTa . . 

ll. A. Capunues, B. E. Asepnuesa u 
B. St. 3aenko. O mpupoye KoHTaKTHO- 
TO MlaBeHHA WeNOUHO-radOvAHbIX 
KPHCIGIGIOR sien ener 

H. A. Caosoxorosa. Bansaune HOHUSH- 


Pyloujux MsiyueHHH Ha cTpyKTypy 
MOJIMaMHJJOB...... Fl 
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Yi. ae Tsepnosckuit, DK. Jl. Bepr x 
10. J]. Konapauies. Onpemenenue pas- 
MepoB AUeliKH KaTOAHO-IOJIAPU3YCMBIX 
yucnepcnbix crviasop Pd — Aun Pd— 
Giller a ccate ey. 
. H. Ycaues, H. as) Kaumacenko i 
A. T. Barpamsan. O MexaHv3Me 9J1eKT- 
POJHTHYECKOTO BOCCTAHOBICHHA HOHOB 


MnO,; SeO;3 ReO, pH  COBMeCT- 
HOM BbIJeJIeHHH C HOMO 3 

B. H. Uperkos u C. A. Marapuk. Ont- 
yeckas @HH30TPONHA MosIeKyJI 4U30- 
TaKkTHYeCKOrO MWOJIHCTHPOJa 

lr. K. Bopecxos u A. O. Bacuaesny. Me- 
XaHH3M H30TOMHOrO OOMeHa B Movre- 
KYIAPHOM BoOfopose Ha M1aTHHOBLIX 
TWIGHK ake eee 

B. HW. Toapyanckni. Tynnenbubie nepe- 
XOJ[bI MexKJty CHCTeEMaMH, OMHCEIBAeMBI- 
MU MOTeCHILMaIbHIMH KpuBbIMH Mopse . 

¥O. Wi. Kuraes, VF. K. bByaunKkos vu 
A. E. Ap6y30s. Ilomaporpaduyeckoe 
U3yYeHHE CTePCOH3OMEPHHIX Mpeppa-- 
IN€HHH HEKOTOPbIX C€MH-H THOCeMHKap- 
6a30HOB B pacTBOpax .. . 

B. M. Kospipes uA. HW. Puskurn. Tapa- 
MaPHHTHBI =pesoHaHc B pacTBopax 
KOMIVICKCHBIX Covleli MEMH .. .. 

B. A. Kponray3 u X. C. Bargacappan. 
Ilepenoc SHeprHH Bo30yxXTeHHA 
CeHCHOMIM3alHA PaCTBOPOB apoMaTH- 
YeCKHX a30COCMHHEHHH . . . 

Jlro Woy-2%yn 1 C. HW. Kyanos. O zoccra- 
HOBJICHHH HHTPaT-HOHOB B NPHCyTCTBHH 
WYOHOB JIakTaHa B MaJIOH KOHI[eHTpa- 
WHH.. . 

A. H. Mypun, oh i “Jlyppe uP. H. Wan- 
KuH. O TeloTax mepenoca KoMMsIeK- 
cos [Cd++Agt];B kpuetanmax AgBr-+ 
1° GdBrowea te 

E. C. Pyyakos. O B3aNMOCBASH (usnKo- 
XHMMWeCKHX XapaKkTepHCTHK MNomAp- 
HbIX %HAKOCTeH . .. . 

Il. Sf. Cusep. Bsaumuoe BIIMAHHE “ud 
(by3HOHHEIX TOTOKOB B MHOFOKOMMO- 
HEHTHBIX CHCTeEMaX..... 

M. B. Cmupxos u H. 41. Uyxpecs. Oxuc- 
JIMTCJIbHO-BOCCTAHOBHTEJIbHEIM TMOTeH- 
Hal cuctemb! Bet+/Be++ pB pacnmase 
XJIOPHOB WCIOUHBIX MeTAJIJIOB . : 

Yr. C. Xonakos u I. A. PeGurgep. Vccae- 
Wopanve TOHKOrO ucneprupoBaHusa 
KBaplla M BAMAHHA o6aBoK XKHIKo- 
cTeli Ha 9TOT Mpouecc..... 

A. C. BoGosuy u B. B. Mepexasun. Uc- 
CN€MOBaHHe CTPOCHHA HEKOTOPEIX Tpo- 
H3BOAHBIX STHIeHA MH CTHPOJa MeTOJIOM 
KOMOHHAMHOHHOrO pacceAHHA cBeTa 

B. WH. Tonpyanckviw. Temnepatypuas 3a- 
BHCHMOCTb CKOpocTH MpoueccoB THNa 
oOpaTHoH CNOHTaHHOH NpewHccouManHH 

A. H. [pémun u 1. ®. Noxua. Wupuna 
30HbI XHMHYeCKOH peaklluH JeToua- 
I{HOHHOM BOJHBI TPOTHIAa . 

Be P: Jinnze. Hsyuenve aJICopOLMOHHEIX 
cBolicTs mmuHenel COMn.O,, MnCC.0, 
¥ okucaoB MngO, 4 CC2O, . eye 

B. W. Mankun u B. B. Nokrapiues. On- 
peleneHve OTHOCHTeIbHOH NOBYKHO- 
CTH HOHOB LWLCJIOUHBIX METAJVJIOB B CH- 
JIMKaTHBIX pacnwaBax . 

A. A. Motemkun, B. HM. Notanos ul. ‘A. 
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Ilerpos. K sonpocy 06 u3yueHun Top: 


BHXKHOCTH HOHOB Me B repMaHHH . . 
HM. M. Mpouman, B. A. Wianauos, A. X. 
Bperep u FO. A. 3y6os. Pacmag kap6uz- 
HOH cbasbl Georo wyryHa-leMeHTa Nog 
WeUCTBHEM HeHTPpOHHOTO oOyueHHA 
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XIV. XHMHYECKAA TEXHOJIOFHA 


WM. HW. Kutatropoyckun u B. A. Bannos. 
Tlomyuenue TepMocTolkoro cTeKa Me- 
TONOM oOorailleHHA cTekua RDEMEERE? 
MOM... 

b. A. 3axapor, B. . Veanos aT. ‘A. 
Kppbinopa. Tomorennsanua Wesioso - 
3bI 10 MOJIEKYAPHOMY Becy B Tpomecce 
oTOeIKH NoCpeACTBOM aKTHBUPoBaH- 
HOFO OKHCI@HHA ..... . 

WU. H. Iaaxcun, B. H. Cmupros u JI. Tl. 
Crapyuk. KomnuecTBeHHbIlt KOHTPOJIb 
MpoOAyYKTOB oGorameHuA GepHIHeBbIX 
u mrcopuTosbIx Pya 6om6apAupos- 
KOH Q-yuaMu . BA nears a 


XV. TEOJIOTHA 


r. A. Byaxun. Cxema palionnpopanna 
AJIIIOBH AJ bHO-JICJIIOBH aJIbHBIX OTJIO- 
XKCHHH 3anaquHou vactu TopHoro Kppma 
MO HX MHHepaJIbHbIM aCCOlMalHAM . . 

I. M. Baacos u B. A. Apmosmok. CrpyK- 
SPROUT ERLE pavonpt Kam- 
CTs re oe 

Brake Fosyouos H aa i. Keno. K HaXxoll- 
Ke OTJOMKCHHH ACHONOAHCKOTO NOlb- 
apyca HuxKHero Kap6ona B UepuHuros- 
CKOH OMOPHOH CKBaxKHHE..... ne. 

H. WH. Tpugzres. Oannn ueTpepTuyHbix 
OTJIOKeHHH saben bisices nenbtpt Amy- 
Jlappu ... : 

H. A. Kopo6kos 1 uP. K. "Maxapora. K 
cTpaTurpaduu maleoreHoBbIxX OTJO*Ke- 
HHH Hu30BbeB Amy-Jlapbu B CBA3H C 
HOBbIMH HaXOJKaMH MOJIJIIOCKOB 

®. C. Mouceerko. O 3HayueHHH MaJbIx 
TpaBHTalHOHHbIX aHOMaIHH WA NoH- 
CKOB Pe€AKOMETAJIbHbIX MeCTOPOKAeCHHH 

B LlentpanbHom Ka3axcrane . 

B. M. Mopases. Bospact yalbTp aocHoB- 
HBIX H ULeCOFHEIX Nopox AmpancKoro 
FDA ttn ance 

C. B. Mockasega. O nospacre # cTpyKty- 
pe Maccupa Kpaka Ha IOxHoM Ypaue 

3. A. Cesepos u 9. HW. Tuxomupora. Kaii- 
HO3OHCKHe Oa3aJIbTbI Ha IOX%KHOM CKJIO- 
ue Monrombekoro Antan..... 

B. HW. Tuxonos. Cxema TEKTOHHKU 10%K- 
HoH uacTu m-o KamuaTKH..... 

10. ®. Uemexos. /[pepHue TlOBepXHOCTH 
WeHyalvouHoro BEIPaBHHBaHHsA I]pu- 
aMyPpbA HM COMpeeIbHbIX TeppuTopul 

B. HW. Wesuerxo. Mocomt0BcKui TopH30HT 
CramuurpaycKolH o6macTH...... . 

P. A. Buyanes. O veTBepTHuHol Aempec- 
CHM B Oro-BocTOUHOH uacTH ITpuBepxo- 
AHCKOrO KpaeBoro MmporH6a ; 

H.A. Bornanos. CrpaTurpadusa pepxHero 
OpoBuKa HM HHXKHETO CHlypa 1Ox*KHOH 
uacTu xp. Tac-xaaxTax (xp. Uepcxoro) 

H. Il. Bapnamos. HekoTopbie aHHble o 
Bo3spacte JleHyalMOHHbIX MoBepXHO- 
cTeH OKHOM yacTH 3alaHOTO CKJIOHAa 
Bawkupcexoro Ypana........ 
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A. K. Bekya. O tbayHe HHxKHeUeTBepTHY- 
HbIX MJI@KONMTAaIONLHX u3 AXamkKamaKku 
(lOxuan [pysua)...... 

M. A. Kaampikopa. O 6nocrpaturpabuue- 
CKOM pa3@J@HHH MOPCKHX BepXuHe- 
Mavleo30HCKUX oTJoKeHHH JlapBasa 

C. B.Maanumx. Opzosuk Uycosckoro 
SY Paiciemewer ees ‘ 

B. Tl. Cononenxo. O celicmnueckom paito- 
HHpoBaHuH TeppuHtTopuu Mourobckon 
Hapoguok PecnyOauKu ..... 

lO. ®. Uemexos. Uerneptuunpie oneqene- 
HUA MyccoHHOH o6nacTH JlanbuHero 
Boctoka €GG@P a4 45. F 

A. B. Anekcanypos. Hospie janupie 06 
YII@HOCHOCTH BOCTOUHOH uacTH TyH- 
rycckKoro Oaccelina . 

A. WM. Anatoupera v A. JI. llenKoBHUKOB. 
O cpeqHeKkemMOpuiickHX KpaCHOIUBeTHBIX 
OTJOMKEHHAX Oro-3aMaqHOrO CKIOHA 
Boctounoro CatHa.... . 5 ales 

M. M. Becestopckas. Hospie JaHHBIe © BTO- 
PHUHBIX MoeBbIX IWNaTax B BepXHelpo- 
Tepo3OHCKHX OCAaJOUHbIX Moposax.. . 

M. H. Tpamm. O xkpacHouBeTHbix oHTO- 
W€HOBbIX OTJOXKeHHAX KbIsbWIKYMOB 

B.H. JIponos, C.C. Kapanertos u 9. 4. Jle- 
BeH. O Bospacte yruieHi Ha BocTouHoM 
TlaMHpe: yeas cas 

H. H. Kapsos. O HEKOTOPBIX ‘Mopdouto- 
rHueCKHX, CKYJIbNTYPHbIX H NeTporpa- 
(buueckHX oCcoOeHHOCTAX OrpaHHueH- 
HBIX JICMHHKOBbIX BaJIYHOB..... 

3.B.Komeakuna. Hoppe aHHBIe To cTpa- 
THrpaduu OpCKHX OTMOMKeHHU, PasBH- 
TIX B 6acceHHax rr. Monofo u CroH- 
rioioga . . ad, setae 

10. C. Maiimun. Crparurpadus yeBona 
Yiimenckol Biauubl ’ 

WM. A. Mapymkun. Posaa HaxomKa oT- 


JOxwKeHHH opsoBuka B  Awsalickom 
XPeGTe ss, sivocsesial-nisAd Pee eee 
B.  Y. Merpakos. Hospie faHHbe m0 
cTpaTurpaduu KeMOpo-opOBHKCKHX 


OTIO*KeHHH Oaccelina p. Kypeixu 

3. W. Paescxun. K crpaturpaduu tpe- 
THUHBIX OTJOKeHHH 1ora CuOupcKon 
TaTpopME! . Sean Edema detrei ea 

E. A. Pettaunrep. Popamunuceppl 
NoOrpaHHuHbIX COeB JeBOHa HM Kap- 
6ona 3anaquol uactu LlexTpambuo- 
TO) Was axctanaua ae. wan 

Nl. B. Pexopos. O yay JMHCKAX orsoxe- 
HHAX B palione MbIca Myyxonac . 

B. M. Ultemnesb. Otanbl pa3sBuTua Me- 
noponh daopp ]Oorrcro IIpumopra 

P. T. Tpaunaropa. Mopckne oToKeHHA 
TypHelickoro apyca B TopHom Aurtae 

B. WH. Komweukun. CtpatuduKkauvsa Jon- 
HBIX OCaqKOB TaMaHCKoro 3aIHBa UH 
e€e@ CBA3b C BHYTPHBeKOBbIMH kowle6a- 
HAAMHM KMMaTaue a oe en see 

JI. B. Jimneuxas. O konrsomepatax 
NageoreHa cepepHoro ckKOHa CoperT- 
cKux Kapnat . Ree? ee ae ee 

A. WH. Mockeutun. Hopbie cpBnjeteb- 
cTBa [peBHeliero osmeqeHeHuaA Pyc- 
CKOH paBHHHBI . . .« 

E. H. Ceanparos. K naneoreorpadun 
TapuMckol BilayMHbl : 

JI. ©. Cuyopos. K Bompocy o peprem 
omemeneHHu Ilamupa..... : 


637 


641 


645 


649 


654 


655 


659 


663 


665 


844 


846 


849 


852 
856 


860 
Vil 


Mm. B. @®enopos. HexkoTopbie HOBBIe 
yauuble 06 Y3yHapCKHX OTJIOXKeHH- 
ax Kaskasckoro no6epexba Uep- 
HOrO MOPA ... 

A. B. Typesuy. O HuDKHEKaMeHHOYTOMb- 
HbIX OTWOKeHHAX Benropox Ob6o- 
AHCKoro paloua. 

A. WU. Usanos u JI. I. ‘TupoxknuKos. 
Bospact IeIOUHO-YJIbTp AOCHOBHEIX 
BYJIKaHOreHHbIX OOpas0BaHHli ceBe- 
pa Cu6upceKol maatiopMbl..... 

HW. H. Kpacnsopa. Crpaturpadua u 
NeeMHMOAbI BepXHero CHJIypa WH HYK- 
Hero JeBona Cesepo-Boctouxoro IIpx- 
OAuIXaIb Seamer, Monts ee eer 

B. Tl. Kypouka. O rpannuue mexyy 
HH2KHHM KeMOpHeM H OPJOBHKOM 
I]puguHecTpopba ...... 

M. ®. Mupuunk, H. A. Kpsisos, A. WA. 
Jlerasuu u A. TM. Mansosuukni. Oc- 
HOBHbI€E UePTbI Me30-KaltHoO3olickoro 
pa3BHTHA tora EE aaa yacTH 
CECE: it Grceieien! Sees oe 

®. C. Monceenko. HexkoTopble uepTEI 
rayOunHoro cTpoenna LleutpamtbHo- 
ro Kagaxctana H pa3melleHHe pyHbIx 
MecTopowKJeHHH ...... 

®. C. Annes. K sompocy o yMarene3e 
TIMHHCTHIX Wopok bakuucKoro ap- 
AUINENE Gs 5 Alace 

r. A. Byakun u B. C. Tonomapp. O uan- 
HepaJIbHOM cocTaBe WH YreHesHce OT- 
JIOWKCHHH CoBpeMeHHOTO TvIsxKa Ba- 
nmamuoro 6epera Kppima..... : 

B. HW. Konopyaun. Bropuunpie u3Me- 
HeHHA Mopok yraenocuol Tommu Ua- 
WaHcKoro MeCTOpoxKAeHHA TyBUHCKO- 
ro Mporu6a uv MposABeHHA NMocmeop- 
cKoro MarMaTH3Ma B 9TOM paltone 

E. ®: Kytyskuna. Matepnavibl kK CapMarT- 
cKoH diope ApMapupa..... 

H. HW. Cemenosnyu. Tuner culoucTocTH NOH- 
HBIX OTIO*KeHHH JlagqoxwcKoro o3epa 


XVI. THA POTEOJOTHA 


A. C. Hexopomes. K Bompocy o TeopHu 
JeHCTBHA TeH3EPoB. . . al: 


XVII. MHHEPAJIOTHA 


Jl. A. Munees. Pezko3emenbublit 3NHOT 
43 mermMaTHtop Cpequero Ypana 


XVIII. HETPOPPA®H 97 


A. C. Mapdyxuun. Ontuka cy6mukpocko- 
MHYeCKH Sea ake KpH- 
CTaJIJIOB. 

A. C. Octpoymopa. O Hopoii HaxoyKe 
JI€HMUTOBLIX NOpo B SakaBKasbe 

H. B. Jlorsunerko u IT. B. Kapnosa. 
KoukpeunouHble oOpasoBpaHua TaBpH- 
yeckoro danma Kppia. 


XIX. MHTOJOFHA 


A. B. Konenesuy. O mnponcxoxyenuu 
CBHHIOBO-I[MHKOBOH MHMHepadH3allMu 
B APpeBHUX ToMax roro-3anaya Pyc- 
cKOH MWatTcdopMpr. 
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WM. A. Aaexcuna. K xXapakTepHcTuke 
300B0Oro MaTepHasla BocTOUHOrO Mo- 
6epexba Cpequero Kacnua. 

A. HW. LUserkos, E. I. Bassa xnna 
u A. JI. Jlacbkopa. Hopoe B TepMo- 
rpadun rvuo6cuTa. fas a co 


XX. TEOXHMHA 


H. JI. Cunyeesa u A. A. Togosukos. O6 
H30Mopcu3sMe Mexy cepoh Hu Ted- 
JIypoM B TasieHHTe. ak Bers 


XXI. TIOYBOBEXEHHE 


M. Tl. JIpicenko u O. C. Ceppiuikos. 
HekoTopble HOBbIe JaHHbIe O cocTaBe 
M CBOliCcTBaxX Morpe6eHHbIX NOUB B JeC- 
COBbIX Topogsax tora YkKpauuHbl. 

A. Ul. Taactan. O6 axkTuBHocTu bepMen- 
TOB H MHTCHCMBHOCTH J[bIXaHHA MOUBBI. 


XXII. OKEAHOJIOTH A 


M. B. Kaenopa. B3seureHHble  Benye- 
cTBa ceBepHot uactH ATmaHTHuecko- 
ro okeaHa (Mexyy Ulotianquei 4u 
Vcnanauen). 

C. B. Bpyesuu uO. B. Wnukuna. O na- 
Jeoruypomoruu Uepxoro Mops B No3q- 
HeveTBEPTHUHOe BPeMA. : 

K. H. Hecue. Pacnpenemenue opeamb- 
HbIX JOHHbIX  %KHBOTHBIX y OeperoB 
Sanannoro IInun6eprena. 

M. E. Burorpagos. O KOuIMYeCTBEHHOM 
pacipezeneHuu rty6oKOBOAHOrO M1aHk- 
ToHa THXxoro oKeaHa H ero CBA3H C 
WHPKYJIAWNeH PIyOHHHBIX BON. . é 

A. B. Wapun. O nekoTopbix ueptax reo- 
MopdosiorHH ATaaHTHUecKoro oKeaHa 
K ceBepo-3anany oT Anrauu. 

MW. ®. Waypnn. O so3smoxuocTn ompe- 
TeIeHHA MOOKCHHA W CKOPOCTH pa3- 
PHIBHBIX TEYeHHH B TMpHOpexHol s30He 
OecNPHIHBHBIX Mopelt . 


XXIII. HWAJEOHTOJOTH A 


tO. B. Tecnenko. HekotToppie 3aKoHo- 


MePHOCTH PacMpoctTpaHeHHA WHKayo- 
@uToB B wpe Cu6upu. ‘ 
M. ®. Hewdypr. Tlaseo6oTannyueckoe 


OOOCHOBaHNe TPMacOBbIX yrseHOCHBIX 
oTmomxKeHHH IleuopcKxoro 6accelina 

H. H. Kppinos. Pudetickue crpomatonu- 
Tb ocTpoBa Kuspauna. : 

B. A. Cricoes. Skonorua XHOMUTOB 

Nl. H. Mopodees. O6 onnrouenosolt tbio- 
pe c. Ko3iomuHo B ycTbe p. Tomn . 

I. A. Yepros. O nuKueqeBoHcKoM Mos- 
Juocke Hercynella na 3amayqHom cKso0- 
He IlomapHoro Ypama. 

M. B. Kyanxos. O aooreorpatbu4eckoM 
PavOHMpoBaHHH CeBepHoli uacTH Ka- 
3aHCKOrO MODs. 


XXIV. HHTOJIOTHA 


T. ®. Toaskosa. Mccneqosnanne nonu- 
caxXapuyoB pH PopMupoBaHHH MbIVIb- 
WeBbIX 3e€peH y TpamecKaHHH. . 
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XXV. THCTOJOTHA 


WH. il. Baticman. Mopcbonornyueckne u3Me- 
HeHHA B CHMMaTHY¥eCKHX PaHrIHAX pH 
TpaBMe CIMHHOrO Mo3ra..... . 

T. M. SAxkossesa. Ulenounaa cocbatasa 
Hakpotparos, PasBHBaloulHXCA M3 JIMM- 
ouNTOB KpoBH Jowazu in vitro. . 

JI. B. Bepaun. Ductomornyeckue u3sMeue- 
HHA 9NHepMuca Mopocenka Mocwe 
oOWwHpHEIX orxKorosp III cTenenu 

3B. H. Ulaasymosuy. IIpumenenue yabTpa- 
(uoneTOBOH MW JIIOMHHeCIIeHTHOH MH- 
KPOCKONMM K H3YYeHHIO CTPyKTyp CJIH- 
3HCTEIX O6OMOUeK MpuAaTOUHbIX Masyx 
HOCA dal, Neves cles. Si halk 


XXVI. TEHETHKA 


| M. Karouapera. Pasputue xpoMocoM B 3H- 
| rote sumeusa Ilannaguym 17 . . 
H. A. Tuynosa. TmiorenuyH ceMaAH MHO- 
rometHel muenuiupr M-2 uw ee pogu- 
TEJIbCKHX QOpM. .... bed 
E. UW. Yerurosa. K H3yueHHIO My2KCKolt 
CT€PHJbHOCTH y KYKYpy3bl. ... 


XXVIII. THY POBHOJOTH A 


A. ®. TVyxnpeko. O Bo3mMoxHOM crmoco6be 
ylpaBseHna KOpMoBolH 6a30H pbiO 
B TaraHporcKoM 3amHpe As30BcKoro 
Mops. . . ils nae 

As ol. Ponuna. Baktepnonsankton 30H 
3apocleH B o3epax — KopMoBasa 6a3a 
‘BOMHBIX Oe€CIMO3BOHOUHBIX. .. . . . 


XXVITI. MHKPOBHOJOTH A 


JI. A. Tasannva u I. A. Aratos. Baua- 

| HH@ HeKOTOPbIX XMMMYeCKHX coedH- 

HeHHH Ha OOpazsoBaHHe cTpenToMHIH- 

| Ha wiTamMos JIC-! Actinomyces strep- 

| tomycini. 

Jl. T. Asosa. O macnsHoKucsom “6po- 
2KeHHH Ha cpefe Cc aKTaTOM : 

B. W. Yusaxopa. Pacnpeyenenue Buta- 
MHHa Bip Mex,y OakTepvabHbIMH 
KJIETKAMH H CpeoH B CBA3H CO cro- 
poo6pa3zoBpaHHem B- kyvibType Bacil- 
lus mogatherium. : : 

M. H. Bextepesa u H. FL. Koaecuuxoa. 
Henpeppipubiit mpouecc depMentTalHu 
Actinomyces lavendulae B npotouHoli 
cpeze. ; 

B. H. anounnKos u T. B. ‘Kasancxaa. 
B3avMocBaA3b MexKy XHMHUeCKHM Co- 

cTaBoM (pakUHu coeBoH MyKH Hu OOpa- 

| 30BaHHeM cTpentomuHna y Actinomy- 
ces streptomicini. . . 

kK. A. Tan, H. B. Epreesa a E. u. ‘Aumpe- 
espa. O (cbyHrHuugHol akTHBHOCTH 6- 
u30oMepa H cMecelt 5- MH Y-H30MepoB 
TeKcaxJIOpUHKoreKcaHa. ...... 


XXIX. BHOPH3HKA 


E. M. Beaasuesa. ITpeqoTspamenve 
H3MeHeHHH OHOMOrHueCKHX OODbEKTOB, 
BbI3BaHHBIX HarpeBoM B_ Ilporecce 
HCCJCNOBAHHA B 2ICKTPOHHOM MHKpo- 


ckone. . . 1 arbi Pedant ee Oe aac ies 
HB: Kos.rosa. BuausHHe MecTHOro 
(bp akIHoHupoBaHHoro BO3eCHCTBHA 


PeHTTeHOBCKHMMH JIyYYaMH Ha TENE 
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HHe pereHepalvoHHoro lpormecca 
NMonepeuHonosocaToH MbILIeYHOH TKaHH 

C. Il. Apmoaenxo u P. P. Koctsanoscknii. 
JleicTpue MmetTus-6uc-(8-xop-3THI)- 
aMHHa (HN2) Ha JIATyYWeK B yCJO- 
BHAX 3HMHeH CNAUKH. . . 

P. T. Koctrsnoscekun u C. I. SIpmonenko. 
CpaBHuTeIbHbIM aHaH3 OnoOrH- 
yeckoro JeHCTBHA HOHH3HPYIOWlHX U3- 
ayueHui mM MeTHI-6uc-(3-xn0paTH)- 
amuHa (HN2) B wIMpokoM JMana3zoHe 
MOS: 3 tan, Oe 


XXX. BHOXHMH A 


B. A. Akcenosa. O6 okuCHTeIbHOM anmna- 
pate rpu6a Phytophthora infestans. 

B. B. Escturneesp u B. A. Tappusopa. 
Msyuenwe MexaHu3mMa (boTocencu6u- 
JU3alwH  OKUCJIMTebHO-BOCCTaHOBH- 
T@JIbHBIX peakUHit XJOPO@HJJIOM 
B pacTBopaxX MyTeM H3MepeHHaA 93VIeK- 
TpompcBoAHOCTH . . ade 

E. Cuyoposa. Hapytwenne cnnTesa Mo- 
YeBHHbI B OPraHH3mMe MbiweH mpH He- 
OcTaTOuHOCTH BUTaMHHa Bg, BbI3BaH- 
HOH NMOBTOPHbIM BBeACHHEM H30HHKO- 
THHOMITHApasusqa. . . . an akc 

B. B. HKOpKesny.. O6 oTHOWeHHH Tpox- 
2KeBbIX KIeTOK K f-aMuaze. . . 

B. ®. Banrownn u A. H. Besosepcxnit. 
CpaBHuTebHoe H3y4eHHe cocTaBa pH- 
OOHYKJEMHOBBIX KMCIOT Yy  BBICUIHX 
pacTeHuli. 

C.1. Basaxopckvii uM. B. Kysnewona. 
K sBonpocy o tu3vosornuecKkom Jelt- 
cTBHu B-HoHoHA. BosfelictBue 8-HoHO- 
Ha Ha ajlpeHasIMHOBY!IO rHneprauke 10 

®. ®. Jintenn, A. A. Kpacnorckun u 
lr. T. Puxupesa. O6pasopanve 4 
ipeppamenne MpoToxAopousna B 3e- 
JIGHBIX JIMCTbAX pacTeHHH. . 

A. B. Masnagnun, A. B. Berk u Jl. Cc. 


Kpauko. Buegpenve meTHoHvHa S35 
B O6eIKH pa3sIHUHbIX CTPyKTYPHbIX 
SJIEMCHTOB KJeTOK MouywapHi fro- 


JIOBHOrO Mo3sra HM Mo3xKeuKa. . . 
T. H. Tonnes u P. M. Pordhapo. K Teo- 
puHu o6pa3s0BaHHA NopdupHHoreHoB 
B pacTeHHH.... Sah: 
ede | Re PopoxancKas. “Viamenennsa yre- 
BOAHOrO OOMeHa ONyxoeH B 3aBHCH- 
MOCTH OT HX ycToliuMBocTH K MpoTH- 

BOONYXOJIeBLIM TMpenapatam. 

A. A. Kpacnosckui u E. B. Maxwuna. 
@MoToxumuyeckHe UM  CieKTPasbHbIe 
cBolicTsa OakTepHoBHpHyaNHa 3e7e- 
HbIX C@PHBbIX OakTepHi. 

. WU. Caroxunxos, 3. M. Jiimenbman, 
H. B. Buxanoga u O. ©®. [lonosa. 
TopMoxkeHHe YFHAPOKCHaMHHOM = cBe- 
ToBOH peakKUMH Np Npespallenuu 
KCaHTOUIOB. 

ll. A. Koaecuukos u E. WL. Merpouenko. 
O cBo6oqHbIX paqukKalax pu mepo- 
KCH]a3HOM OKHCJIe€HHH HU (oTooKuc- 
JIGHHH n-Kpesoula. 


XXXII. BOTAHHKA 


O. Tl. Wepmykopa. Uncnto xpomocom 
y Ulmus pinnato-ramasa Dieck. et 
Koehne. aot: : 
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A, H. Tonomapes. O6 onbwienuH Was- 
(bea ctennoro (Salvia stepposa Schost.) 
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XXXII. MOP®OJIOTHA PACTEHHH 


H. A. Koxno. O cxkopoctTu pocta kop- 
Heli KJI@HA OCTPOJIHCTHOTO. . : 


XXIII. AHATOMH A PACTEHHH 


JI. A. JleGemeHko. Ontorenes ApeBecu- 
Hbl KOPHeH HU CTBOJIOB HeKOTOPbIX 
mpemcTaBuTeseH OyKOUBeTHbIX 

JI. M1. YWeabuoga. O jemennn KeTOK NpH 
pereHepallHu KOPHA OfyBaHuHKa . . 


XXXIV. IKOJIOTHA PACTEHHH 


HM. B. Kapmanosa. O 3HaueHHH KOH- 
KYPe€HIMM KOPHeli B CEMCHHOM BO300- 
HOBJICHHH  TPaBAHHCTbIX  COOOIeCTB 
Ta@KHOH 30HbI. catalase Med 

A. H. flonomapes. O 6uonornueckoli 
nu30mauHH Festuca sulcata Hack. u Fes- 
tuca pseudovina Hack. 
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XXXV. ODMBPHOJOrH A PACTEHHHU 


H. H. Monyuuna u A. HW. Caewnukos. 
MuxkpokuHocbeMka pH MsyueHHH 
TIIBIWIbIbI HW bIIbIeBLIX TpyOOK HeKO- 
TOPbIX aMAaPHJIJIHCOBBIX. 

C. H. Kopoéosa. O xoze ofongrsopenta 
y kykypysb (Zea mays L.) . 


XXXVI. SH3HOJIOTHA PACTEHHH 


ll. A. Penkeab u TP. M. )Kusyxuna. IIpo- 
wecc oO6oco6eHHA MpoToMma3sMbl Kak 
BTopad (pasa 3aKasIMBaHHA O3HMbIX 
NUeHHI. . . 

A. M. Opecnos nA. ‘A. Wexuna. O aus- 
HHM NOJ3eCMHbIX UaCTeH MbIPeA HW OCoTa 
Ha TpopacTaHHe CeMAH JIYPOBbIX TpPaB 

A. T. Moxpoxnocop u T. H. JlyHquua. 
K Bompocy 0 pow TeMHOrO UH CBeTJOFO 
NepHoAOB CyTOK B (oTonepHNosMyeckol 
peakuuu KapTodema. : 

H. C. Apngonnu u H. A. Komocosa. 
O uHenocpescTBeHHOM BJIMAHHH peak- 
WHH cpeabl Ha pacTeHHa. 

T. H. Kanpasopa. CpapyutTembuoe ueete- 
JOBaHHe HEKOTOPbIX OCOOeHHOCTEli CTa- 
HHHOrO PasBHTHA KpacHoro KJeBepa 

MW. UW. Tymanos, O. A. Kpacapyes u 
H. H. Xsasnuu. Tloppienne mMopo- 
30CTOHKOCTH Oepe3bl H YePHOH CMopo- 
MHEI Wo —253° nyTem 3akamuBaHHaA, 


XXXVIT. 300/0TH A 


C.K. Ap6y3opa. K Bonpocy mponumae- 
MOCTH OCHOBaHHA JOMHKOB OasAHyCoB 
(Balans improviss Darwin) 

B. M. Beapxosuy. O mMexaHH3me CMeHBI 
okpacku y OeyxH. 

Jl. B. Haymos. O napannenbuocrn nyteii 

SBOJIOWUMH B Pa3sHbIX KslaccaxX MeTare- 
HETHYUCCKHX KHINCUHOMOJOCTHEIX . 


XXXVITI. 
MOP®O/JIOTH A 


O cocTosHHu runodusa 
ocetpa (Acipenser  giilden- 


A. B. 3ahues. 
caMOoK 
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IKCHEPHMEHTAJ bHAY 


stiidti persicus Borodin) mpn rxno- 
(pbusapHolh MHbeKIUMN. ; 

Ji. B. TWowexaes. Boccranopmenne pere- 
HepauHonHoi CHOCOGHOCTH KOHEUHO- 
cTeH y akcomoTsei nocne oO6y4eHHA 
PCHTTeHOBCKHMH JIy4YaMH.- . . 

T. A. Cunnupina vu T. H. Jloparuna. 
K MeTos\HKe 9KCMePHMeHTaJIbHOFO BOC- 
IIpOH3BeMeHHA aTepocKeposa y KPpo- 
JIMKOB. Jae 3. Sc ae one 


XL. PH3SHOAOLHA 


K. C. Jlo6srmues. O pack y 1apH3aliuy CKe- 
JIETHBIX MBI WH ee H3MeHeCHHH ee 
TPCHHPOBKe . 

y. I. Pacanos. O HEKOTOPLIX paganunsx 
pasqpaxHTeIbHOrO Mpowecca B kope 
MpH MWHULeEBLIX H OOOPOHHTCJIbHBIX 
YCJIOBHBIX peeKcax. : 
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